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NEW YORK, JULY 9, 1898. 


THE GENERAL MEETING OF THE ASERICAN INSTITUTE. 


The American Institute of Electrical Engineers held its last gen- 
eral meeting at Omaha, Neb., June 27 to the 3oth inclusive. The 
place of meeting was decidedly, ill chosen, Omaha being uncom- 
fortably hot at this season of the year and at such a distance from 
the cities most largely represented in the institute as to require a 
very disagreeable journey, during the hot season. The only com- 
pensating attraction was the existence of a few electrical exhibits 


at and the illumination of the Trans-Mississippi Exposition. 





The result was a very small attendance of only about twenty out- 
of-town members, which is decidedly unsatisfactory, considering 
that the membership of the institute numbers about 1100. In meet- 
ings such as these the members of the institute become merely con- 
tributors to and readers of a periodical entitled “The Proceedings.” 
Conventions are a great advantage, particularly in the discussions 
they permit, which often are of more value than the papers them- 
selves. If institute conventions are to be held, somé effort should 


certainly be made to increase the attendance. 


The suggestion made by Dr. Kennelly in his inaugural address 
(to be found in another column) that the institute classify and pub- 
lish the thesis work undertaken in the various colleges throughout 
the country year by year is a most valuable one. At present each 
college works more or less independently and in ignorance of the 
results previously obtained in the same line in other institutions, 
and but little of the work done comes to the notice of those con- 
nected with the electrical industries who might profit by it. The 
latter may object that such work is done by undertrained recruits 
and is hence of comparatively little value, but the guidance of in- 
structors unbiased by trade affiliations and comprehending thor- 
oughly the phenomena involved more than overcomes the objec- 


tion. 


THE LOSSES BETWEEN THE STATION METER AND THE CONSU/SIER’S 

METER. 

In an attempt to fix a proper rate of payment for electric current 
the approximate cost per kw-hour at the switchboard being known, 
it is highly desirable to get some idea of the ratio between the 
power indicated by the consumers’ meters and the corresponding 
power at the station switchboard. In a paper read before the 
American Institute of Electrical Engineers and abstracted in an- 
other column, Mr. W. F. White points out the astonishing loss of 
60 or 70 per cent. in customary practice with alternating-current 
systems and house to house transformers, and attempts to account 
for it largely by the transformer core losses. There are other 
causes for a large part of this lamentable discrepancy. 


wattmeters with shunt coils are now customarily used for consum- 


Integrating 


er’s meters, and, although the loss in the shunt winding may seem 
at first sight very small, amounting to about Io watts for a 100-volt 
meter, it must be remembered that this loss is a constant one, and 


If the 


meter measures up about one kw-hour per day (this being a fair 


amounts to about one-quarter kw-hour per meter per day. 


average load in private house and small store service) there is a 


loss right here of 20 per cent. 


The meter is also responsible for part of this discrepancy in an- 
other way. Every service must be provided with a meter of suffi- 
cient size to carry the maximum load. In residence lighting this 


load may occur once or twice per year at the time of some special 
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festivity. The daily peak of a meter-load curve may fise to one- 
quarter or one-third of the meter’s capacity, the average load being 
perhaps 5 or 10 per cent. of the same quantity. At these low loads 
meters almost invariably run slow and the one or two lights left 
on all night, or occasionally turned on during the day time, often do 
not start the meter at all. In this way a meter which indicates cor- 
rectly at full load may really indicate only about 50 per cent. of the 
power that passes through it in actual service, this being, it is. safe 
to say, a reasonable estimate in residence service. 





This means, of course, no real loss of power. It practically 
amounts to giving the consumer a lower rate than that intended, 
and can, of course, be corrected by keeping the nominal rates 
up. It has the unfortunate effect, however, of giving consumers 
with a low consumption per lamp installed a lower rate than those 
with a higher consumption per lamp, thus giving exactly the re- 
verse effect of that aimed at in the Wright demand system. It may 
be well also to point out the fact that both these sources of loss are 
as serious in direct-current systems where integrating wattmeters 
are used as in alternating. Unfortunately, the power factor of the 
meter load cannot be improved as can that of the transformer load 


by grouping services on one large instrument. 





A PROMISING MARKET. 

Whatever other results may follow the war now in progress, it 
seems definitely certain that our trade with certain tropical regions 
is on the point of being greatly enlarged. Assuming, as seems most 
likely at this time, that we will occupy the Philippines for an in- 
definite period and divert to ourselves the trade of those islands, 
besides introducing upon them many of the appliances of civiliza- 
tion they do not at present enjoy, it seems proper to consider the 
bearing that this expansion of trade will have upon the electrical 
industry and what class of manufactures will most likely be de- 


manded there. 





Probably the largest demand will be for telephone and telegraph 
apparatus and supplies and electric light machinery. If the coffee, 
tobacco, hemp and sugar industries are to be systematized in proper 
American fashion, there will no doubt be a considerable demand for 
motor-driven machinery. Among the smaller articles that will find 
a ready sale will be fans of all kinds. To this day the problem of 
an efficient mechanical or electrical substitute for the punkah coolie 
—the man who pulls the string that works the flapping fans that 
make night endurable in India—has not been solved. The difficulty 
with the human machine is that it sleeps, under which circumstances 
its employer wakes. While punkahs do not at present seem to be 
the fashion in the Philippines, it is unquestionable that the exigen- 
cies of one of the hottest climates on the globe require some sort 
of air-cooling or moving mechanism, and our enterprising fan man- 
ufacturers should be on the alert. 





The conditions on fhe vast sugar and tobacco estates in Cuba 


seem to be especially favorable for the use of a system of electric 
transmission. Many of these plantations operate railways for the 
hauling of the cane, etc. and much machinery is used, even now, in 
the various stages of the sugar industry. Under different conditions 
there is no doubt that this industry will be managed in a more pro- 
gressive manner, and that it will be a field for profitable extension of 
electrical methods. There is not a single line of electric railway in 
Cuba, though it has four cities of over 50,000 population. There 
were, before the outbreak of the recent insurrection, about 3000 
miles of telegraph lines in the island, and about 1000 miles of rail- 
way, a good deal of the latter being narrow gauge road on the sugar 


estates, 
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A REMARKABLE\UNSTANCE ‘OF INCANDESCENT ILLUMINATION. 

A most beautiful setting for an attractive illumination has been 
provided at Omaha by the highly commendable work of the archi- 
tects and the landscape gardener of the Trans-Mississippi Exposi- 
tion. The buildings about the Grand Court of the exposition are 
all purely classical in style, similar to those at the World’s Fair in 
Chicago, but on a somewhat smaller scale, and also much more 
harmonious, there being no architectural incongruities whatever. 
No building is allowed to be out of proportion, or especially prom- 
inent, thus dwarfing the general effect. The scene is a very beauti- 
ful one by day in spite even of the dazzling effect of the sunlight 
on the white structures, but by night with the soft artificial illumi- 
nation it is one that cannot be described but must be seen to be 


appreciated. 


The lighting is undoubtedly quite a triumph of the incandescent 
electric lamp. The great court, some 2500 feet in length by 400 feet 
in width, the lagoon in its centre and the buildings surrounding it, 
are apparently quite brilliantly illuminated without the use of a 
single arc lamp. The rigid exclusion of the latter is probably the 
main cause of the success of the lighting system. Some twenty 
odd thousand 8 and 16-cp lamps are used, the former, as a rule, 
outlining the principal architectural lines of the buildings fronting 
the court, and the latter mounted in clusters on the tops of deco- 
rative columns. The result is an illumination highly diffused, wide- 
ly distributed and with no points of intense brilliancy, the highest 
intrinsic brilliancy being that of the 3.1-watt filaments. Advantage 
is thus taken of the optical principle that the retina adjusts itself to 
the points of greatest intrinsic brilliancy in the field of view, open- 
ing wider and allowing more light to enter the eye if the brilliancy 
of these maxima is reduced. 

To take the fullest advantage of this principle in general illumina- 
tion the intrinsic brilliancy of the whole field of view should be the 
same, and the Grand Court of the Omaha Exposition probably real- 
izes this effect more nearly than any other large area ever illumi- 
nated artificially. The pure white untinted staff of the buildings and 
of the decorative columns and colonnades gives a diffused reflection 
of the incandescent lighting with a brilliancy not nearly so much 
below that of the lamps themselves as though arc lamps had been 
used. The effect is a most delightfully pleasing one, the soft glow 
of the myriads of lights resembling somewhat moonlight, except 
for its-greater diffusion and the consequent absence of shadows. 
The comparatively yellow light of the incandescent also reflects 
from the water in the lagoon, giving a beautiful shimmer over the 
whole surface, an effect not obtainable with arc lamps. The light- 
ing of such an enormous area with incandescent lamps, especially 
with the limited funds available in this case, was a bold undertak- 


ing, but the result is highly successful. 


This piece of lighting illustrates anew the advantages of diffusion 
in artificial illumination. The optical effect of the naked arc in 
blotting out a background has long been recognized, especially by 
those riding or driving in streets thus illuminated, the difficulty of 
seeing anything beyond such an arc being well known. The deci- 
sion as to the means of illumination in any given case should not 
be based solely on the maximum number of candle power per kilo- 
watt, a far more effective illumination being perhaps obtainable 
with a smaller aggregate candle power, especially in cases where 
there is no occasion for lighting of any considerable intensity, as 
there is in reading rooms and art galleries, and where the eye may 
be coaxed or deceived, so to speak, into adjusting itself to a com- 


paratively faint illumination, 
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GRAND COURT LOOKING TOWARD THE GOVERNMENT BUILDING. 





> 
> GOVERNMENT BUILDING AND FOUNTAIN. 
* 
Supplement to 
THE 
ELECT RICAL 
> 


WORLD, 
July 9, 1898. 


% 


ae 





ILLUMINATION OF THE GRAND COURT, WITH FOUNTAIN IN FOREGROUND. 
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The Lighting of the Trans-Mississippi ,Exposition.* 





ESIDE the electrical exhibits, 
descriptions of which may be 
found in another column, the 
Trans-Mississippi Exposition 
is of interest because of its 
extensive electrical illwmina- 
tion. The power plant supply- 
ing all the current used in the 
exposition is removed a dis- 
tance from the Grand Court, 
and is very evidently of a tem- 
porary character. The build- 
ing consists of two wooden 
structures side by side, with 

modern wooden floors, wooden roofs and corrugated iron sheath- 

ing, each crowned by a monitor. Six steel stacks rise in a 

straight row from the monitor of ‘the boiler room to a height of 

140 feet, giving the plant a characteristic appearance. The boiler 
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in Chicago, later at Atlanta and at Nashville, and now doing duty 
in a fourth exposition. 

The lighting of the grand court is entirely effected by incandes- 
cent lamps, some twenty odd thousand 8 and 16-cp lamps being 
used in rows on the prominent architectural lines of the buildings 
facing the court or in groups on columns near the water front. The 
court is some 2500 feet long by 400 feet wide, and it is astonishing 
what a satisfactory illumination has been obtained with the lamps 
used. The result is due to the almost perfect diffusion and the con- 
sequent uniformity of the illumination. 

Rising from the balustrade on the water’s edge about the whole 
lagoon are standards simply made up of 2-inch iron piping painted 
white, with pedestals and crowns carrying circlets of 12 or 16-op 
incandescent lights. Back further from the water front between the 
lagoon and the buildings are fluted Corinthian/columns about 10 
feet high, also carrying crowns of incandescent lights. It is sur- 
prising what an illusion as to the height of the buildings is effected 
by these lights. While by day the buildings look rather low in com- 
parison with the great size of the court, at night these lights, 
comparatively near the ground, make the buildings stand up to a 





Matn ENGINE Room or Power PLANT. 


room contains six Morrin “Climax” boilers, four of which are ca- 
pable of evaporating 22,500 pounds of water per hour each, and two 
15,000 pounds each. This boiler plant was taken from the Nashville 
exposition. It is interesting from the fact that about 3600 horse- 
power is located on a floor space about 25 x 100 feet. 

These boilers feed a group of seven engines in the engine room 
belted to generators of various types, but all made by the General 
Electric Company. For a more full description of these engines and 
generators see THE ELECTRICAL WorLD of April 30, 1808. It is 
unfortunate that at this time it was considered necessary to adopt a 
style of central station abandoned in all high-grade work some 
years ago, but the temporary character, hasty construction and the 
necessity of taking what can be had for show purposes in such work 
rendered this necessary. The current is distributed on series arc, 
single-phase alternating and 500-volt direct-current circuits. All 
the dynamos are run independently. The lines run overhead 
throughout the grounds except in the immediate neighborhood of 
the grand court. Here they run underground, and it is interesting 
to notice that they are carried in cables made by the Safety Insu- 
lated Wire and Cable Company, originally used at the World’s Fair, 


*Illustrated by Supplemental Inset Sheet. 
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far greater apparent height, and of course correspondingly increase 
the apparent distance and size of the background. 

The electric fountain, which is designated by the name “Nauti- 
lus,” stands at one end of the lagoon in front of the Government 
Building. A figure of Neptune stands on a column in the centre 
of the fountain, which consists simply of a large number of jets 
forming sprays, the whole being some 100 feet in length by about 
half that distance in width. These sprays are illuminated by incan- 
descent lights rising just above the surface of the water, socket end 
down, and surrounded by ordinary opalescent shades, giving the ef- 
fect of water lilies. Further illumination is also effected by search- 
lights improvised on the surrounding colonnades, the more perfect 
searchlights ordered having been appropriated by the Government. 
This simple fountain does not, of course, give the variety of effects 
that can be obtained from those illuminated from below with arc 
lights and colored screens, but is remarkably pleasing, considering 
its simplicity and low first cost. 

The lighting effects were all under the supervision of Mr. Lu- 
ther Stieringer, the installation of the entire electrical equipment 
being in the hands of the superintendent of the Bureau of Power 
and Light, Mr. Henry Rustin. Almost all of the special construc- 
tion work, including all the electrical work on the fountain, was de- 
signed and carried out on the grounds, under Mr. Rustin’s superin- 


tendence. 





The General Meeting of the American Institute of Electrical 
Engineers. 





The fifteenth general meeting of the American Institute of Elec- 
trical Engineers was held in Omaha, Neb., June 27, 28, 29 and 30. 
The attendance was very small, owing to the distance from the 
large centres of population. The members arrived from the East 
early Menday morning, June 27, the first meeting being called to 
order by President A. E. Kennelly, in the Omaha “Bee” Building, 
at 10 A. M. 

The association was welcomed to the city by a representative of 
the City Government, by G. W. Wattles, president of the Trans- 
Mississippi’ Exposition Company, and by Mr. Edward Rosewater, 
manager of the Department of Publicity of the Exposition. Invi- 
tations were read, inviting the members of the association to vari- 
ous points of interest in and about Omaha, after which Dr. Ken- 
nelly read the inaugural address, which may be found in another 
column. On motion of Professor Goldsborough, a committee of 
five was appointed to report on the advisability of the institute's 
undertaking the classification and publication of college thesis work 
proposed in the president’s address. The members of the commit- 
tee were as follows: Prof. W. E. Goldsborough, Prof. R. B. Owens, 
Dr. H. T. Eddy, Mr. B. J. Arnold, and the president, ex-officio. 

In the discussion of the address the much debated subject of the 
standardization of machinery came up, Mr. Steinmetz speaking 
strongly against specialization and citing the rapid progress of 
several lines of work in America compared with that in Europe, 
such, for example, as electric railway work, as due to the compar- 
atively greater standardization in this country. He spoke also of 
the apparent increase of specialization, particularly in generators, 
due to the coupling of the latter to the prime movers in place of 
belting, and stated that the prime mover, as a rule, was chosen 
first and a special generator was called for to suit. Standard speeds, 
voltage, frequencies and sizes are badly needed, the first cost of 
such standard machines being much less than those of special ma- 
chines, and repairs and replacement being far easier and cheaper. 
As an instance of the serious effects of an apparently minor speci- 
fication, the call on the part of the consulting engineer for an insu- 
lation test of three times normal voltage instead of twice the nor- 
mal voltage might necessitate the construction of the machine on 
entirely different lines, owing to the lack of room for the extra in- 
stallation thereby called for, increasing the cost perhaps 50 or 100 
per cent. 

Mr. B. J. Arnold stated that in his consulting engineering work 
he found the greatest need of standardization was in the matter of 
speeds of engines and generators. In attempting'to get up a set 
of specifications on which competitive bids could be obtained, it 
was found that the various engine buiilders differed in their standard 
speeds, as did the various generator builders, and it was only possi- 
ble to effect a sort of compromise, which, as a rule, meant a 
specially built engine and generator, no matter who got the con- 


tract. 
Following the discussion a paper was read by Mr. C. P. Stein- 
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metz entitled “The Dielectric Strength of Air,” giving most valua- 
ble data and discussion of the breaking-down strength of air gaps 
under various conditions, with alternating voltages up to 150,000 
volts. Tests were made between parallel cylinders of different di- 
ameters, between sharp points and between spheres of different 
sizes, and complete sets of curves were given, illustrating the rela- 
tion between the voltage and the breaking-down strength. This 
relation for distances greater than 6% inches is, as a guile, linear, 
varying from 40,000 volts for that distance to 14% inches at 140,000 
volts, these figures being taken with a smooth core alternator and 
pointed terminals. One interesting point in the paper was the fact 
that the relation is so definite that Mr. Steinmetz proposed the use 
of a spark gap as a voltmeter for high-potential differences. - An- 
other peculiar point brought out was the fact that the insertion of 
a thin conductor between the terminals increases the break- 
ing-down strength of the gap in spite of the slight reduction of the 
actual thickness of the insulating medium. Thus with a 10-inch 
disc midway between one-quarter-inch spheres at about 9 inches 
distance, 126,000 volts are required to strike across, while with the 
disc withdrawn 100,000 volts will strike; or, in other words, with a 
voltage between 100,000 and 126,000 volts, under these conditions, 
a disruptive discharge will take place between the spheres unless 
the electric conductor is placed between them. In some cases the 
voltage is higher than that necessary Tor a single stroke through air 
around the edge of the disc. No difference is found between the 
action of similarly-shaped waves at different frequencies, but dif- 
ferences in the wave forms make considerable differences in the 
striking distance. 

The next paper read was that on “Two-Wire Distributing Sys- 
tems and Lamps at 220-240 Volts,” by John W. Howell. 

In the discussion of this paper, Prof. George D. Shepardson 
brought out the points that high-voltage systems should be planned 
with an ample reserve of generating machinery for the following 
reasons: First, that high-voltage lamps are of low economy, gen- 
erally 4 watts per candle-power initial, and, on account of the diffi- 
culty of geting a sufficiently high resistance, are generally of large 
candle power, starting at 18 or 20 and running up to perhaps 22 
candle power, making a double increment of the load. The dyna- 
mos must, therefore, not only be 25 per cent. larger because of the 
inefficiency of the lamp, but about 20 per cent. more on account of 
the increased candle power of the lamps. Professor Shepardson 
thought that the disparity between the 110 and 220-volt lamps was 
likely to remain since any improvement in the one would effect a 
similar improvement in the other. One reason for the compara- 
tive perfection of the 220-volt Professor Shepardson thought to be 
the very difficulty in manufacturing, since only the best manufac- 
turers could solve the problem at all, while any one could make a 
110-volt lamp, and many poor lamps of this voltage are consequent- 
ly on the market. The illumination of 220-volt lamps is, as a rule, 
steadier than that from 110-volt, since, with the same voltage regu- 
lation, the candle power varies much less in lamps of the lower 
economy. 

In further discussion Mr. H. H. Humphrey, the consulting engi- 
neer of the Imperial plant of St. Louis, stated that the rate of im- 
provement of the 220-volt lamp was much faster than that of the 
lower voltages, and that the difference between the two would in his 
estimation soon vanish. While one year ago it was difficult to get 
any guananty or even promises from the lamp manufacturers, his 
company has lately ordered 10,000 lamps with guaranties nearly as 
good as can be obtained for 3.5 watt 110-volt lamps. The guaran- 
teed life was just as high, but the drop in candle power was allowed 
to be a little greater. 

A paper by Mr. Charles F. Burgess on “A Capillary Electrometer 
for Electrical Measurements” was then read. This paper described 
an instrument making use of the change of surface tension of two 
liquids in contact in a capillary tube and the consequent movement 
of the meniscus upon the application of a potential difference to the 
two liquids. Such an instrument is useful in the place of a sensi- 
tive galvanometer, being comparatively portable, simple, rapid in 
its indications, of low first cost and free from the effects of me- 
chanical vibration and varying magnetic fields. The instrument de- 
scribed responds to a difference of potential of 6.001 of a volt, and 
with proper attention to construction and the use of a suitable mi- 
scroscope its sensibility may be increased tenfold or even more. 
It is a polarized instrument, the movement of the meniscus being 
reversed by a reversal of the polarity, and it is useful for almost any 
delicate applications of the zero method, particularly those modifi- 
cations of the Wheatstone bridge methods for the measurement of 
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resistance, inductance and capacity. The meniscus moves with 
great rapidity, and it has been shown that alternating curves of a 
frequency of 120 cycles per second may be obtained by a photo- 
graphic record of the excursions of the meniscus. 

After the reading of this paper the meeting adjourned until the 
next morning. , 

An afternoon excursion was made to the Omaha & State Smelt- 
ing Works and to the shops of the Union Pacific Railroad. In the 
evening the delegates attended a complimentary initiation by the 
Knights of Ak Sar Ben, and also rode out to the exposition to 
view the illumination. 

PROCEEDINGS OF TUESDAY, JUNE 28. 

After the meeting was called to order a paper on “A Modern 
Electric Central Station” was read by the author, George A. Da- 
mon. An abstract of this paper will be found in another column 
of this issue. 

In answer to Prof. F. B. Crocker’s criticism of the reduction of 
the necessary reserve capacity by the Arnold coupling system, Mr. 
B. J. Arnold explained that there is no such reduction in genera- 
tors, but that the engines are so made that they can run at 100 per 
cent. overload by using live steam in both high and low-pressure 
cylinders, and the necessity of an engine reserve is thus done away 
with. This effect could not, of course, be obtained with ordinary 
direct-coupled units, as the generator would not stand the overload. 

In answer to a criticism by Mr. Steinmetz on the difficulty of 
aligning such a long shaft, Mr. Arnold said that each shaft or quill 
is supported in but two bearings, and only when they are coupled 
together is there any likelihood of difficulty, and then but little, as 
the coupling arrangements give some radial flexibility. 

In answer to a question concerning the procedure in case of a hot 
bearing in the middle of the line, Mr. Arnold stated that the boxes 
are readily removable without disturbing the shaft and that they are 
all water jacketed. 

Following this discussion the preliminary report of the Com- 
mittee on Standardization was read by title and discussed. Mr. 
Steinmetz spoke of the difficulties found in nomenclature, the old 
terms, direct and alternating-current generators, being non-applica- 
ble in many cases, and the adjectives commutating, rectifying, syn- 
chronous and induction being used instead. 

The difficulties of determining the proper division of the losses 
between windage, bearing friction, brush friction, etc., led to the 
practical necessity of charging all of them against the prime mover 
in the case of direct-coupled machines. The advantage of the re- 
sistance method of measuring rise of temperature over the ther- 
mometer method was stated to be on account of the abnormal 
condition likely to exist at the point where the thermometer is 
situated and the better general average thereby obtained by the re- 
sistance method. The resistance method, as a rule, gives higher 
indications than the other. 

As to the question of insulation specifications it was painted out 
that these are, as a rule, too high, and that insulation against volt- 
age is also insulation against heat, thereby reducing the capacity of 
the machine. Disruptive lightning discharges are so much higher 
in pressure than machine voltages that the difference between their 
effects on insulation that will stand three times the normal voltage 
and one that will stand one and one-half times is slight. In regard 
to standard frequencies, of which the committee proposed four— 
namely, 25, 40, 60 and 120 cycles—Mr. Charles F. Scott thought it 
better to adopt but three—namely, 30, 60 and 120 cycles. 

After the thanks of the association was expressed for the com- 
mittee’s valuable work, the meeting adjourned. 

The afternoon and evening were spent at the Trans-Mississippi 
Exposition. 


PROCEEDINGS OF WEMNESDAY, JUNE 209. 

The first paper read was that of Mr. Ernst J. Berg on “Transmis- 
sion and Distribution of Power for Railway Service,” an abstract of 
which will appear in these columns at a later date. 

Following this Mr. Albert H. Armstrong read his paperon “Some 
Phases of the Rapid Transit Problem,” giving a detailed discussion 
of the power necessary for the transmission of a given weight over 
a given distance at various rates of acceleration and retardation. 
It was shown clearly that for short runs the following conclusions 
may be drawn: 

First. The rate of acceleration determines the energy consump- 
tion for a given run, and since this energy consumption decreases 
with increased rate of acceleration, the train should be brought up 
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to speed as quickly as possible and allowed to coast to secure the 
minimum energy input. 

Second. The maximum current input during the acceleration in- 
creases with the rate of acceleration, and here limits the rate at 
which a train can be accelerated with a given feeder loss or feeder 
investment. 

Third. In order to reduce the average energy consumption and 
also the maximum current input to a minimum for a given run, a 
due amount of acceleration should take place on the motor curve 
after starting resistance is cut out, hence a motor should be care- 
fully proportioned for the work it has to do. 

Fourth. A normal amount of coasting should be permitted after 
power is shut off, partly to provide a margin to allow for errors of 
judgment of the motorman, but largely because this is the most 
efficient method of accelerating a train. On no account should the 
maximum speed be continued by supplying the motors with just 
sufficient current to overcome train friction, as this method of ac- 
celerating is extremely wasteful and inefficient. 

It was pointed out that only from 15 to 20 per cent. of a fully 
loaded train consists of a paying load, and with an average load this 
percentage is reduced to 10 or less. In rapid-transit work at least 
ten times the energy required to overcome friction alone must be 
expended in the acceleration of the train, only to appear as heat in 
the brake shoes when bringing the train to rest. Hence, the actual 
efficiency of our modern methods of transporting passengers is re- 
duced to less than 1 per cent. of the total energy delivered to the 
train. One possible method of improving this condition in many’ 
cases is the use of a profile so arranged as to accelerate and retard 
the trains by gravity on leaving and approaching stations, respec- 
tively. A complete discussion of the effects of the application of 
this system was given in the paper. 

In the discussion of the paper the great savings that can be ef- 
fected by training the motormen to a proper use of the controller 
were brought out. 

After the discussion Dr. George L. Miller was introduced to the 
convention and spoke on the subject of a power production and 
transmission plant designed for the supply of electric power to 
Omaha from the water of the Platte River. An available head of 
138 feet was stated to be obtainable at a point 6 miles from Omaha, 
with sufficient water to give 20,000 horse-power continuously, this 
requiring a canal which had already been laid out. 

A paper on “The Commutated Curve of a Composite Wound 
Alternator,” by Prof. D. C. Jackson, was then read by title. This 
paper gave the results of tests upon a 50-kw 125 cycle alternator, 
the commutated current in the series field coils being plotted under 
various loads. The curves showed that the commutated curves 
have practically the same form as the original waves of current in 
the armature (with alternate loops inverted) except in regions oc- 
cupying about 25° on either side of the zero points of the original 
waves. Within these regions the commutated waves do not come 
to zero and they take a characteristic toothed shape, as is to be ex- 
pected from the effect of the self-induction of the field windings 
when they are short circuited by the brushes on the commutator. 
The curves were taken by means of the balance or potentiometer 
method, using the capillary electrometer described in the paper by 
Mr. Burgess, noticed above. 

In the absence of the author a paper by Mr. Arthur V. Abbott, 
on the “Evolution of the Line Signal,” was read by the secretary. 
An.abstract of this paper will be published in these columns later. 

Prof. George D. Shepardson then read his paper on “Some Tele- 
phone Disturbances from Electrical Generators,” describing a study 
of the effects of commutated currents (particularly street railway 
currents) on common return telephone lines. The paper pointed 
out that the effect was often due to plain leakage, as considerable 
difference of potential between the telephone system and the ground 
can often be detected. The disturbances are largely due to the 
waves set up by the imperfections of commutation, and they can in 
the case of lighting circuits be partially damped out by large self- 
inductive coils in the feeders. In railway circuits, however, such 
self-induction would be required in every car as well. 

After the reading of this paper a resolution of thanks to the local 
Committee on Arrangements was voted, the obituary notice of Dr. 
Charles E. Emery was ordered printed in the transactions, and the 
meeting adjourned. 

In the afternoon the delegates visited the extensive packing 
houses in South Omaha, and in the evening a trolley ride to Coun- 
cil Bluffs was largely attended. 
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The Present Status of Electrical Engineering.* 





BY DR, A. E. KENNELLY. 


While mechanical engineering may be said to have an antiquity 
coeval with civilization, its latest offshoot, electrical engineering, 
only came into existence with the advent of the electric telegraph 
some sixty years ago. For the greater part of this time, electrical 
development was confined to the telegraphic industry, but with the 
extended introduction of the arc and incandescent lamps, the utili- 
zation of the magnetic properties of iron and steel made rapid 
progress in dynamo construction, so that the magnetic properties 
of steel now play almost as important a part in the advance of civ- 
ilization as do their mechanical properties. 

By far the greater proportion of electric development has come 
within the past decade and a half. Looking back from the Trans- 
Mississippi Exposition at Omaha of to-day, to the International 
Electrical Exhibition of Philadelphia in 1884, the birth-place of the 
American Institute of Electrical Engineers, it is doubtful whether, 
outside of telegraphy and telephony, there was at that time in the 
United States a total investment of $1,000,000 in electrical applica- 
tions. The words ammeter and voltmeter were just commencing 
to be generally recognized, and of electric traction there was none. 
At the present time the capitalization in electrical applications in 
the United States is estimated at about $1,900,000,000. 

In 1884 a 50-kw dynamo was considered a large machine, while 
a 100-kw Edison steam dynamo was justly called a “jumbo.” At 
the present time the largest size of generator built or building is 
of 4600-kw capacity. The price of dynamos in 1882 was about 
20 cents per watt of output, while dynamos of similar running speed 
in comparatively small sizes, without switchboards, now cost about 
2 cents per watt. The great reduction in price represents the ag- 
gregated result of the very large amount of labor devoted to this 
branch of engineering in the last fifteen years. 

It is interesting to notice that the efficiencies of continuous cur- 
rent dynamos have not made any marked nominal advance since 
the birth of the institute, though their output per unit of mass has 
considerably increased. Thus the 50-kw dynamo tested at the 
Philadelphia exhibition is stated to have had an efficiency of ap- 
proximately 92 per cent., and this would be considered a satisfac- 
tory performance in that size of machine to-day. But, whereas, the 
output then was only 6 watts per pound of net weight, the output of 
a machine of similar rating and speed to-day would be about 10 
watts per pound. In other words, the efficiencies of the best dy- 
namos of 1884 were already so good that it has not paid, at exist- 
ing costs of power, to markedly improve them, and.such improve- 
ments in material and design as have since been effected have en- 
abled manufacturers to increase the rating or yield, and, therefore, 
the cheapness of the machines. It seems probable, moreover, that 
this will continue to be the direction of future progress. We 
scarcely can desire more efficient machines than the best we have 
now, but we shall always-desire cheaper and more powerful ma- 
chines, and shall welcome any improvements which lead to them. 

Another evidence of the development in dynamo machinery is its 
improved appearance. Formerly the only claim possessed by such 
apparatus was utility. More recently grace, the expression of un- 
conscious power, has supervened, and the modern dynamo is often 
pleasing to look upon as well as useful to operate. : 

The cost of generating a kw-hour of electric energy from steam 
for electric lighting appears to have been at least 7.5 cents at the 
bus bars in 1884. At the present time the cost of delivering a kw- 
hour to large street railway systems from steam is only about 1 
cent, and the power house operating costs are reported in some 
cases as low as half a cent. In municipal electric lighting systems 
supplied at low pressure from steam central stations and hampered 
by relatively heavy distributing expenses, the retail price of the 
kw-hour varies from 20 to about 4'4 cents, according to the local- 
ity and quantity consumed. Niagara power is now sold to con- 
sumers in Buffalo at rates varying, according to the amount de- 
livered, from 2 cents to slightly less than two-thirds of a cent per 
kw-hour delivered. 

The price of a 16-cp incandescent lamp sixteen years ago was 
about $1. Now it is about 18 cents. The best lamps at that time, 
under laboratory conditions, gave about 0.28 mean horizontal nor- 
mal British candle power per watt, and under commercial condi- 


*The inaugural address presented at the General Meeting of the American 
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tions about 0.20. The highest pressure for which they could then 
be obtained was about 110 volts. At the present time lamps are 
obtainable, giving normally 0.4 mean horizontal British candles per 
watt, while under commercial conditions the average lamp nor- 
mally develops about 0.25 candles per watt. They can also be 
obtained (at 0.25 candles per watt) for pressures up to 240 volts, 
and are frequently installed on 220-volt mains. 

Arc lamps were already so far advanced in 1884 that compara- 
tively little improvement in their effectiveness has taken place, the 
gain having been made in economy of operation. Thus, the car- 
bons which cost at that time about 6 cents apiece now cost about 
2 cents apiece. The inclosed arc lamp has of recent years become 
popular, owing to its diffused light and a carbon life of from 100 to 
150 hours. , 

It has been estimated that about $600,000,000 have been invested 
up to the present time in electric lighting stations and plants in the 
United States. 

The best storage cells tested at the Philadelphia exhibition of 
1884 gave a yield, under laboratory conditions, of 3.4 watt-hours 
per pound of electrodes with an energy efficiency of 69 per cent. 
when discharged at the mean current density of I2 amperes per 
square foot of negative plate surface; while the deterioration was 
comparatively rapid. At the present time storage cells are in 
use giving, under laboratory conditions, a yield of from 5 to 6 
watt-hours per pound of charged cell, with an energy efficiency of 
about 85 per cent., when discharged at a current density of 4.8 
amperes per square foot of negative plate surface. There are now 
storage batteries installed in the United States to the aggregate 
capacity of about 56,000 kilowatt-hours. The largest installation 
has 166 cells, weighs 500 short tons and has an eight-hour discharge 
capacity of 22,400 ampere-hours, or 3136-kw hours at 140 volts 
pressure.* 

A very great development has taken place in the direction of 
electric traction, by virtue of which the horse car, once so well- 
nigh ubiquitous in city streets, has almost entirely disappeared, 
while electric locomotives of 1500 horse-power have even made 
their appearance on steam railroad tracks. The introduction of soft 
cast steel has been very advantageous to the electric motor, ena- 
bling its output to be increased from 5 watts per pound of net weight 
in 1884 to about 14 watts per pound in street-car motors at the 
present time. It is estimated that there are to-day in the United 
States about 14,000 miles of electric railroad, with a nominal cap- 
ital of about $1,000,000,000, and employing about 170,000 men. 

The electric transmission of the power of falling water is a 
branch of engineering that has come into service since 1884, and is 
making rapid strides, owing to the recent successful employment 
of high voltages and multiphase alternating currents. It has been 
estimated that about 150,000 kilowatts of this class of machinery is 
installed in the North American continent, commercially trans- 
mitting power to various distances up to 85 miles, at various pres- 
sures up to 30,000 volts. 

The alternating-current induction motor has become very pop- 
ular in recent years, mainly owing to its powerful starting torque 
and its freedom from commutator and brushes. A burned-out arma- 
ture, the perpetual source of dread in motor operations of days 
gone by, is practically unknown in this type of machine, even when 
put to severe service. Indeed its depreciation under fair conditions 
appears to be as low as in any class of rotating machinery. 

The alternating-current transformer has been correspondingly 
improved, developing in large sizes an efficiency of about 98.5 per 
cent. and an output, when cooled by external power, of about 100 
watts per pound of weight. 

The principal engineering value of electricity to-day lies in its 
adaptation to the transmission of power through mills or cities, or 
from some locality where power is cheap to others where it is 
dear. A steel rope, by its bodily motion, can transmit, with ap- 
preciable friction and depreciation, some hundreds of kilowatts to 
a distance of some thousands of feet. A bare quiescent copper 
rope, half an inch in diameter, and supported on poles, can, by 
maintaining an effective potential of 10,000 volts, by the motion of 
électric waves over its surface, transmit, say, 2500 kilowatts, with 
an energy loss of two-thirds per cent. per mile, and with practically 
no depreciation except that of the poles and supports. 

The use of high pressures has thus become more frequent dur- 
ing the last few years. Alternating-current generators are now 


made to supply 10,000 volts at their terminals, and insulation test- 
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ing sets have been: made for producing alternating pressures up to 
100,000 volts effective. 

The application of electric power to domestic use and household 
comforts, irrespective of illumination, has made steady progress. 
In the large cities the fan-motor day load of summer is in the 
aggregate a perceptible quantity, while electric ranges and heaters 
on a sinall scale have found favor through their convenience. 

In telegraphy, comparatively little change has recently taken 
place, beyond the substitution of the dynamo or dynamotor for the 
voltaic battery, and of copper line wire with some 5 ohms per 
mile for iron wire with some 13 ohms per mile. About 1,000,000 
miles of telegraph wire are now strung on some 200,000 miles of 
pole line in the United States, connecting about 25,000 offices, and 
working an invested capital of about $150,000,000. 

In the United States, the uniformity of the closed circuit Morse 
system, simplex, duplex or quadruplex, is only varied by an occa- 
sional Wheatstone set. This crystallization of methods is not due 
to any lack of invention, or capability of improvement in signal- 
ing speed, but rather to the apparently settled belief that the pres- 
ent systems are the most economical under existing conditions of 
traffic. In long submarine telegraphy, the pressure of increasing 
traffic has made itself more distinctly felt, and automatic curb- 
senders, have, to some extent, been introduced, but the physical 
difficulties in the way of attaining high speeds have, as yet, been 
obviated only in part by an increased expenditure in copper and 
gutta-percha, to obtain a diminished conductor resistance per mile. 
Wireless telegraphy has entered its experimental stage, and bids 
fair to enter practical service in the future, at least within a limited 
range. Its public use thus far in the United States seems to have 
been limited to blowing up at stated intervals, in the recent New 
York Exhibition, miniature models of the “Maine,” at a distance 
of some 25 metres from the oscillator. 

In telephony the most notable improvement in recent years has 
been the general substitution of metallic circuits for ground return 
circuits, with great advantage to the convenience and effectiveness 
of the traffic. At the present time conversation is carried on com- 
mercially up to a distance of 1800 miles, and quite frequently at 
distances of 1500 miles. There are at the present time in the 
United States about 1,000,000 telephones connected with the tele- 
phone service of the country, employing a capitalization of about 
$100,000,000, 400,000 stations and about 900,000 miles of wire. 
Every day about 17,000 employees: make on the average more than 
3,000,000 of connections. About 300,000 miles, or nearly one-third 
of the total length of telephone wires, have, within the last few 
years, been made up into aerial and subterranean cables within city 
limits, owing to the reduction of the electrostatic capacity effected 
in such cabled wires to less than one-twelfth of a microfarad per 
mile. 

A considerable development has occurred in electro-thermic and 
electrolytic processes. More than 4000 kilowatts of Niagara power 
are now employed in such processes. Among electro-chemical 
processes are the electrolytic refining of copper to the extent of 
about 150,000 tons annually, the production of aluminum, the pro- 
duction. of sodium and alkalis and the treatment of ores. Among 
electro-thermic processes are the production of the carbides of 
silicon and calcium in steadily increasing quantities. 

In electrotechnical theory considerable advance has been made of 
recent years, particularly in the study of alternating currents. Ac- 
companying the expansion of knowledge in the various branches 
there is a tendency among them to combine and unite into one 
general theory. Thus, while the low-tension electricity of dynamo 
origin was once regarded as something so dissimilar to high ten- 
sion electricity.as to require separate treatment and classification, 
to-day the high tensions derived from alternators through step-up 
transformers so far invade the territory of so-called frictional elec- 
tricity that a dividing line between the two classes can no longer 
be maintained. Similarly telephony and telegraphy are coming to 
be regarded as sub-classes of alternating current power transmis- 
sion, while electricity and magnetism cannot properly be studied 
apart. 

Although a large amount of electrical work is done in physical 
laboratories in the United States, a comparatively small amount of 
the results of this work becomes available to the science or art of 
electrical engineering. Each year sees more than 100 students 
engaged in experimental thesis work after a laborious training and 
perparation for several years in the technical college. Many of 
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these men have the time and facilities to do the best experimental 
work of their lives under the guidance of their instructors. Some 
of the men display aptitude and interest in some special line of 
research in which they would be best left untrammeled, but in 
most cases the experimental work under co-operative guidance 
could accomplish a great deal for the knowledge and progress of 
our branch of applied science. There are numerous questions con- 
cerning the various electromagnetic properties of matter and of the 
ether that are of great and growing importance, and there are nu- 
merous scientific subjects of, immediate practical importance that it 
is necessary to measure and observe, so that by uniting the avail- 
able experimentaleresources of the various colleges in this country 
under a common leadership, in sympathy with the college instruc- 
tors, the results which now largely fill thesis books lying on ne- 
glected shelves might be incorporated into permanent results for 
the general advancement of our profession. The plan would in- 
volve practically no expenditure beyond the voluntary efforts of 
those upon whom the duty devolved of formulating and dividing 
the subjects of research, and classifying or comparing the results 
attained. Such a system of co-operation among the students 
through their instructors would economize a large amount of the 
most skilled technical labor, and accelerate progress in all branches 
of inquiry, application and industry. No better work could be 
undertaken by our institute than the fostering of such an organi- 
zation. 

The technical progress of a profession like ours is shown by the 
precision of which it is capable. A loose nomenclature begets 
looseness of observation and description and is inconsistent with a 
high degree of development in a science that quickens the footsteps 
of every human industry. The tendency of our machinery and 
definitions to become standardized is apparent in the impulse which 
has led the American Institute of Electrical Engineers to appoint a 
committee on standardization, the preliminary report of which is 
to-day laid before this institute for consideration. 


In connection with standardization it is important to observe 
that there has been of recent years a tendency to depart from the 
regular standards of dynamo machinery built by the manufacturers, 
in favor of special machinery of independent design. To a limited 
extent this is, of course, necessary, under the pressure of changing 
methods and conditions, but there is reason to believe that much 
more special machinery is built than necessity can warrant. Not 
only is the special machinery thus ordered or specified considerably 
more costly than standard machinery, but the tendency, by inter- 
fering with the natural shop methods of standardizing and cheapen- 
ing protection, prevents regular consumers from purchasing stand- 
ard machinery at as low rates as would otherwise be possible. 
When we consider that the industrial radius of application of elec- 
tricity mainly depends upon the first cost of the apparatus it em- 
ploys, it needs no homily to drive home the conviction that the 
unnecessary introduction of special machinery is a puncture in the 
tire of progress. : 


Our institute may well take pride in the share which it has taken 
in the electric progress of the fourteen years which have elapsed 
since its inception. It now numbers 1100 members. Its purpose is 
to aid all who seek to acquaint themselves with this branch of 
science and art, and to set the stepping stones of progress in the 
sands of time for the advance of the industrial applications of elec- 
tricity. 





The Coming Meeting of the American Association for the 
Advancement of Science. 





The preliminary announcement of the fiftieth anniversary meet- 
ing of the American Association for the Advancement of Science, 
in Boston, August 22-27, 1898, has been made. A meeting of the 
council will be held on Saturday, August 20, at the Rogers Building 
of the Massachusetts Institute of Technology, and the meetings of 
the various sections of the association will be held in the immediate 
vicinity. Many foreign scientists have been invited and foreign 
educational institutions are asked to send delegates to the meet- 
ings. A number of affiliated societies will meet in Boston during 
the same week. The headquarters of the council will be at the 
Copley Square Hotel. Further details of the arrangements can be 
obtained from the local secretary, Prof. H. W. Tyler, Massachu- 
setts Institute of Technology, Boston, Mass. 
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A lModern Electric Central Station.* 





BY GEORGE A, DAMON. 

The plant of the Imperial Electric Light, Heat and Power Com- 
pany, of St. Louis, Mo., is interesting at this time, as it is a good 
example of the present tendency in electric power station practice. 

The designers of this installation were not burdened at the outset 
with the complication of an old system of distribution, nor were 
they confronted with the necessity of adapting their new station to 
the use of the generating machinery already on hand. Everything 
was to be modern, and the engineers in charge of the work were 
free to adopt the plans which seemed best suited to the existing 
conditions. The territory to be supplied with electrical energy was 
a down-town district, and the load to be expected included arc and 
incandescent lighting, with more than the ordinary amount of mo- 
tor work for elevators and light manufacturing establishments. 

The system which has been adopted as the one best fulfilling all 
the conditions in this particular case involves the use of the 220- 
volt incandescent lamp; the location of the station as near as pos- 
sible to the centre of distribution; the operation of generators ca- 
pable of delivering direct current at a potential of 500 volts, a spe- 
cial arrangement of the generating units, and the installation of a 
storage battery in the plant to act as an accumulator, and also in 
parallel with the generators as an equalizer. The generators are 
run at a potential enough greater than 440 volts to overcome the 
line loss, and the motor circuits are at present operated-at this po- 
tential. The storage battery across the outside mains allows 220- 
volt incandescent lighting on the three-wire system. 

The greatly reduced investment required for copper distributing 
feeders for a 220-volt system from that required by the usual direct- 
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used for thé storage batteries, while in the boiler room basement is 
located the coal-storage bin, the ash-handling apparatus, the piping, 
pumps, hot well and condenser. A second floor is added to the 
building for the offices of the company, for the storage of supplies 
and for a machine and repair shop. 

The furnaces of the boiler are of the down-draft type, thus secur- 
ing the advantage of skillful hand firing, and at the same time 
avoiding the cooling of the gases, by the frequent opening of the 
furnace door. The water-cooled grates furnish some additional 
heating surface to the boiler and the general arrangement insures a 
better combustion of fuel than is ordinarily obtained. This results 
in reducing the amount of ash and preventing the production of 
smoke, which is an absolutely essential feature with a city installa- 
tion. Considerations of availability and cost limit the fuel supply 
to coal from southern Illinois mines, which produce a bituminous 
slack containing about 11,000 B. T. U. per pound. As the wagons 





















current I10-volt system, the enlargement, therefore, of 
the territory which could be supplied, as well as the 
quality of light and the possibility of operating 220- 
volt motors on the same circuits, and thus making it 
possible to connect in many motors already in use in 
the city, were the main advantages which led to the 
adoption of the 220-volt lamp, The comparative lower 
efficiency and higher first cost of the lamp as compared 
with the 110-volt type was recognized, but these points 
















are yielding to development, and it is thought that the 
difference between the two lamps in respect to effi- 
ciency and price is sure to become much less as the de- 
mand for the new lamp increases. 

Local conditions made the location of the plant a 
much simpler problem than is usually the case. To 
have secured free water for condensation purposes 
would haye removed the plant much too far from the 
centre of distribution. The difference between 
drayage charges on the coal delivered to the 
station on its present site, and the cost of 
bridge tolls and switching charges which 
would have been necessary if the coal had 
been delivered directly from the cars, is only 
15 cents per ton in favor of the latter plan, and 
this is not enough to justify the extra expense 
in feeders which would have been required to secure the location of 
the plant on a railroad switch. No doubt, therefore, was_enter- 
tained in regard to the advisability, in this particular case, of carry- 
ing the fuel of the plant in wagons from the railroad to the station 
at the centre of supply, rather than transmitting the product of the 
plant over copper conductors the same distance. 

The advantages of supplying all classes of service from one type 
of generator, thus simplifying the distribution circuits as well as the 
arrangement of the station, and at the same time increasing the 
economy of the plant by reducing the amount of both fuel and labor 
required, were not forgotten. At periods of light loads it is possible 
to furnish the entire output for incandescent lamps, arc lights and 
motors from one generator, while during the hours of minimum 
demand the load may be carried by the accumulator. 

Fig. 1 shows a cross-section of the station and indicates the gen- 
eral compact arrangement of the plant equipment, which was made 
necessary on account of the cost of real estate in the vicinity of 
the site. The engine room and the boiler rooms are upon the 
ground level, which arrangement insures plenty of light, good venti- 
lation, and convenience in operation. The engine room basement is 


*A paper presented at the General Meeting of the American Institute of 
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deliver the coal directly on the boiler room floor, automatic coal- 
handling machinery was not thought to be a good investment. 
Horizontal water-tube boilers were adopted on account of their 
quick steaming properties, the comparatively small amount of floor 
space occupied by large capacities, their economy of fuel, and their 
safety under high steam pressures, the pressure adopted for this 
plant being 175 pounds. In determining the size of the boilers due 
allowance was made for the fact that they were to be operated in 
conjunction with economizers, and their capacity was reduced ac- 
cordingly. The question of economizers was thoroughly considered, 
and they were adopted only after careful estimates had been made, 
which demonstrated that the probable saving of fuel effected by 
their use would be sufficient to cover the usual allowance for de- 
preciation, insurance, etc., and yet leave a very good margin for in- 
terest on the investment. As no steam-drivem auxiliaries are to be 
used in the plant, there will consequently be no-other feed-water 
heater. besides the economizer. The economizer for each battery of 
two 375-hp boilers consists of 320 pipes, and the heavy weight is 
carried on special iron framework, which places the economizer at 
the back of and above the boilers, as shown in the figure. The flue 
passages and stack connections are so arranged and fitted with 
dampers that the flue gases can pass either directly to the stack 
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through the economizer to the stack, or through the mechanical 
draft fan in series. 

The engines are compound condensing, and are the only steam- 
using parts of the entire station equipment, all auxiliary apparatus 
being operated by means of electric motors. The steam from the 
engines exhausts into a surface condenser placed in the basement 
below the boiler room, from which the water is pumped into the 
hot well and through the economizers back into the boilers. 

The condensing water is taken from the bottom of a cooling tow- 
er located upon the roof at an elevation of 50 feet above the con- 
densing apparatus. After this water passes through the condenser 
it is forced back to the top of the cooling tower by means of cen- 
trifugal circulating pumps. The water circuit is arranged so that 
the weight of the descending column is used to balance the weight 
of the ascending column of water. The work actually required of 
the circulating pump, therefore, is represented by the amount of 
power required to raise the water through the height of the tower, 
or about 30 feet, and the net result is the, same as if the tower had 
been located on the ground level. 

The plans for the completed station contemplate a total capacity 
of 5000 kw. There are at present, however, installed in the station, 
but two engines, one of 750-hp and the other of 1500-hp capacity. 
These engines are of the cross-compound marine type, of massive 
design, and run at a speed of 150 r. p.m. They are expected to de- 
velop an indicated horse-power hour on less than 14 pounds of wa- 
ter. Each engine is designed, however, to stand a continuous over- 
load of 100 per.cent. This will be developed by means of admitting 
high-pressure steam directly into the low-pressure cylinder. The 
conditions under which it is expected to operate the engines in this 
manner will be referred to later. The cylinders are placed side by 
side, each piston acting upon a separate crank. Between the cylin- 
ders is located the receiver, which is provided with copper reheating 
coils. The high-pressure cylinder is steam-jacketed on the barrel, 
and both cylinders have steam jackets on the heads. Both receivers 
and cylinders are protected with a non-conducting covering over 
which there is a steel jacket held in place by bands. Each engine 
is provided with a heavy fly wheel located in the centre of the frame 
between the cylinders. The speed is regulated by a shaft governor 
operating an eccentric connected to the cut-off valves of the high- 
pressure cylinder, and in addition to this governor each engine is 
provided with an additional automatic safety device, designed for the 
protection of the engine in case the speed should be abnormally in- 
creased for any reason. The engines also have a speed-controlling 
attachment by means of which they may be brought to the same 
rate of speed under frictional load as under full load. 

The engines are directly connected to three 500-kw generators 
and two 50-kw boosters. These dynamos are of the multipolar 
type, with ironclad bar-wound armatures. Provision is made for 
sliding the field casting parallel with the shaft a sufficient distance 
to allow the field coils to be removed and the armatures reached 
for repairs. 

The engines and generators are connected by means of the “Ar- 
nold System.” This system of power station design is well known, 
but its application to this particular station will be of interest. The 
general idea of the system is to improve upon the usual direct-con- 
nected unit principle by mounting each generator in such a manner 
that it can be operated by more than one engine. Three engines 
are to be used on one shaft, the capacity of the centre engine being 
1500 horse-power and double that of either end engine. Each of the 
four large generators is rated at 500 kw, while each of the two 
small dynamos, located between the larger machines, is a low- 
voltage booster of 50-kw capacity. .The central engine, therefore, 
fias a capacity sufficient to operate two of the generators when run- 
ning at its most economical load, while either end engine is propor- 
tioned to supply but one generator with power under normal work- 
ing conditions. The use of the boosters in this plant is incidental, 
and occurs at periods of light loads only, so that no additional 
engine capacity over that demanded by the main generators is re- 
quired for their operation. 

Each generator-armature is mounted on a hollow shaft or quill, 
which is carried in independent bearings. The booster armature is 
attached to the solid shaft. This shaft is made of forged steel and 
is extended at both ends through the hollow generator quills, but 
without touching them, so that it is supported in its own bearings 
between the two quills. It is by means of this shaft that any engine 
zan reach the generators not contiguous to it, but under all normal 
aperating conditions this shaft does not turn, so that this system 
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of connecting involves no more friction and requires no more lu- 
brication than the ordinary arrangement. The coupling on the end 
of the shaft permits of three combinations: The engine may be 
directly connected with the quill of the adjacent generator, allowing 
the interior shaft to remain idle, or the solid shaft may be attached 
to either the engine flange or to the generator quill. The latter two 
combinations allow the transfer of power peculiar to this system. 

The coupling or clutch is of particular interest, as it is said to be 
the first magnetic clutch applied upon a large scale to power station 
work. Fig. 2 shows a cross-section detail of this clutch. One part, 
B, is bolted to the engine flange, N. A corresponding part, D, is 
bolted to the generator quill, H, and this part carries an annular 
armature, A. Radial arms, F, keyed to the solid shaft, G, carry an 
interior armature, C. Each coupling is provided with five circular 
coils of magnet wire, O, P, Q, Rand S. These coils are electrically 
connected to contact rings, J, K and L, carried on insulating bush- 
ings bolted to the hubs of the clutch. The parts of the clutch coh- 
taining the coils are made of cast steel of high permeability, so that 
when a current is sent around any coil the surrounding metal be- 
comes a magnet and the armature facing the coil is immediately 
magnetically attracted. The two surfaces of the clutch parts being 
held in contact by a pressure of at least 80 pounds per square inch, 
it becomes possible to transmit power from one to the other. Thus 
to connect engine shaft N to generator quill H, a current is sent 
through coil O in that part of the clutch B attached to the engine 
shaft. Armature A, which is attached by means of strong studs to 
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that part of the wheel, D, which is securely bolted to the generator 
quill, is immediately attracted and, overcoming the small resistance 
of the spring, /, the two parts become firmly attached to each other, 
making it possible to run the generator from the engine. If it is 
desired to revolve the interior shaft by means of the engine, the 
current is sent through coils P and Q in parallel, attracting arma- 
ture C, while if the solid shaft is being turned by the other engine 
and it is desired to connect the shaft to the generator quill, then the 
coils R and S are energized and the armature C is attracted in the 
other direction. ‘The circuits to these coils are all controlled by 
means of switches on the main switchboard. These switches are 
so arranged that when the circuit of any coil is broken the discharge 
of the extra current is taken up through a carbon resistance, and 
the insulation of the coil is therefore protected from puncture. 
When the current in any coil is discontinued, spiral springs over- 
come the residual magnetism and bring the armature back to its 
original position. 

If both parts of the clutch which are to be attached are station- 
ary, the connection becomes an easy matter, but if one part is re- 
volving it becomes necessary to put the other part in motion be- 
fore the current is sent through the coils. This is accomplished by 
starting the dynamos as motors.and bringing them up to speed be- 
fore closing the magnet coil switch. For this purpose regular start- 
ing boxes have been installed, one for the boosters and the other 
for the generators, so that any machine may be thrown into or out 
of service directly from the switchboard. 

The result of the whole arrangement is that a number of com- 
binations between the engines and the generators becomes possible. 
Under all normal running conditions, the centre engine will run 
its two adjacent generators, and the outside engines will operate the 
end generators. Each booster may be run, when necessary, from 
either of the two engines. The entire line of machinery may be 
connected together, so that all the engines and generators operate in 
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unison as one large unit, the speeding attachment on the engines 
making it possible to operate them satisfactorily in this manner. 
In case of accident to any generator that particular machine may 
be stopped without stopping its corresponding engine, and the elec- 
trical load will be immediately taken up by the other generators, 
but without overloading the engines. In case of accident to any en- 
gine the ability of the other engines to carry an overload of 100 
per cent. may be taken advantage of, if necessary, without overload- 
ing any of the generators. Thus the centre engine is capable of 
carrying all four of the generators fully loaded, while either of the 
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smaller end engines can operate two of the generators, if neces- 
sary, in case of a break-down of the larger engine. 

The flexibility and reliability of the system may be compared to 
that of a belted plant, and this has been secured without the use of 
an unsightly arrangement of belts or the complicated system of 
levers and pivots necessarily connected with mechanical clutches. 

All the variable speed motors operating the auxiliary equipment 
of the plant are designed to run at two voltages, the maximum be- 
ing 440 volts, and the other voltage being one-half the maximum. 
Further speed regulation is obtained by changing the field excitation 
by means of a small resistance in the field circuits. The use of ar- 
mature resistance is thus entirely obviated, A switchboard containing 
the switches and controlling apparatus for the pumps and fan mo- 
tors has been placed conveniently in the boiler room, and another 
auxiliary board has been placed in the engine room to control the 
circulating pump and cooling-tower motors as well as the circuit 
leading to the crane which spans the engine room. The use of 
economically controlled electric motors for running the pumps, fans 
and other auxiliaries of the plant is expected to result in a consid- 


erable saving of fuel. 
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The stolage Wattéeryris located in the basement, and has a capacity 
of 2000 ampere hours at the normal rate of discharge, but is ca- 
pable of standing a discharge at the rate of 500 kw for one hour. 
The station, therefore, as it now stands, can carry a maximum of 
2000 kw, three-quarters of which can be taken care of by the gener- 
ators, the remaining quarter being supplied by the battery. The bat- 
tery consists of 280 cells, 100 of which are end or regulating cells, 
by means of which the potential may be regulated, the voltage de- 
pending, of course, upon the number of cells in circuit. 

Fig. 3 shows a diagram of the electrical connections of the sta- 
tion. The generators are compound wound, but are so designed 
that they will give a potential of 500 volts with shunt excitation 
only, as it is desirable when operating with storage batteries to run 
the generators as shunt dynamos. As extra switch has been added, 
therefore to each generator panel which is used to cut out the series 
winding and connect the equalizer lead directly to the positive bus 
bar. Referring to the diagram: ‘When switches 6 and 8 are closed 
and 7 and 9 are open, the generator is running as a straight shunt 
machine, while with 6 and%9 closed, but with 8 open, the dynamo is 
connected to the omnibus bars as a compound generator, and may 
be thrown in multiple with the other dynamos of the plant by clos- 
ing equalizing switch 7. 

When starting up a dynamo the shunt fields are excited directly 
from the omnibus bars through a special field switch. When the 
generator is taken out of service this field switch is automatically 
opened, leaving the field coils connected as in a shunt machine, and 
thus avoiding the discharge of the coils. 

The switchboard is a double potential board, so that the feeders 
extending to the outlying districts of the territory may be supplied 
with current at a higher potential than the shorter feeders. All 
switches on the generator and feeder panels are arranged so that 
when thrown up they connect with the high potential omnibus bars, 
and when thrown down they connect with the low potential bars. 
All positive switches are placed on the right of the panels. 

The battery is connected in two independent parts and is provided 
at each of the two outside ends with two end-cell switches. These 
end-cell switches may be connected through suitable knife switches 
to either the “high” or the “low” omnibus bars or to a charging 
bar. Combinations of switches numbered on the diagram from 
16 to 22, allow the boosters to be connected between either bar and 
the charging bar. The boosters in the plant are used to charge the 
batteries when it is desired to give the batteries a heavier charge 
than they would ordinarily receive when working in parallel across 
the mains at the regular voltage. Without in any way interfering 
with the performance of the battery as an equalizer across the sys- 
tem, the boosters can be placed in series with the batteries, and thus 
any amount of current can be forced through the cells. The condi- 
tion for this operation occurs at periods of light demand upon the 
station, which is the time the battery can be most economically 
charged. The voltage of the boosters ranges from 0 to 130 volts. 
The two boosters may be placed in series and can thus be substi- 
tuted for either leg of the battery, allowing the replaced half of the 


battery to either accumulate an extra charge in case the two sides of 
the system have become so badly unbalanced as to have discharged 
one side of the battery excessively, or that part of the battery may 
be entirely cut out for repairs. In fact, the boosters may take the 
place of the entire battery if necessary, acting as an equalizer across 
one leg of the system, giving or taking current, as occasion re- 
quires. 

The switchboard consists of eleven panels of black enameled, 
polished slate. The three generator panels are each provided with 
the usual complement of switches, a rheostat, a cutting-in galva- 
nometer, a circuit-breaker, an ammeter, and a voltmeter. One boos- 
ter panel and two battery panels are necessary for the manipulation 
of the battery auxiliary. The battery panel is provided with hand 
wheels, which control the end-cell switches, so that the potential 
of the battery can be changed from the front of the board. It is 
also possible to operate each end-cell switch by means of a small 
motor directly attached to the switch spindle. This motor is con- 
trolled by a push button on the front of the battery board, and an 
indicator shows how many cells are in service at any time. Low- 
reading voltmeters and voltmeter switches allow the potential of the 
end cells to be ascertained conveniently from the front of. the 
board. A meter panel contains four station wattmeters, which reg- 
ister the total output of the plant. Three feeder panels are at pres- 
ent employed to distribute the current, and these panels each con- 
tain six feeder switches and six corresponding ammeters. A regu- 
lating voltmeter panel is located at the end, and at right angles to 
the rest of the board in a position where it can be easily seen by the 


switchboard attendant. 
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Alternating Current Transformers—From the Station Manager’s 
Viewpoint.* 


BY W. F. WHIIE, 


In the early days of alternating central station development 
many a sale of central station equipment was lost to direct current 
competitors by the facts, figures and fancies which the salesman of 
direct current apparatus was able to advance concerning the waste- 
fulness of energy, the expense of maintenance, and the danger to 
life which purchasers must accept as inseparably wedded to any 
transformer system. 

Notwithstanding that the danger to life was unfortunately made 
much of, and the facts grossly misrepresented, still the correctness 
of many of those arguments, in the light of present knowledge, 
stands up remarkably well under the scrutiny of qualitative anal- 
ysis. And it is even more remarkable, in view of the natural 
tendency to exaggerate induced by zeal to make sales, how little, 
if any, were the facts of these evils overdrawn or magnified. Quan- 
titative analysis in fact proves that most figures then given to show 
the amount of transformer “leakages” were understated. On the 
part of salesmen this was undoubtedly more a mistake of the head 
than of the heart, for while some few of them knew the results of 
some isolated tests of some particular size of one type of manufac- 
ture of transformer, no one, whether salesman, engineer ard de- 
signer, or manufacturer, had any knowledge or conception of the 
cumulative effect of transformer losses on the station output. 

As long ago as 1892 the writer, in making a careful examination 
into the operations of one of the then largest alternating stations in 
this country, made the discovery that with a net meter rate to con- 
suiners of about 20 cents per 1000 watt hours, the income per kw- 
hour output at the switchboard was only about 6 cents, showing 
an average loss from station switchboard to consumers’ meter of 
ahout 70 per cent. 

Current was supplied, in accordance with the then existing uni- 
versal practice, through one or more transformers for each cus- 
tomer. In two or three cases, for large installations, as many as 
eighteen or twenty transformers were erected for a single customer, 
no transformer of more than seventy-five lights capacity being 
used, the transformer primaries connected in multiple, but the 
secondaries feeding entirely distinct and separate circuits. 

Of each 1000 watt-hours output at the switchboard, it was esti- 
mated that approximately 300 watt-hours were delivered through 
the customers’ secondary meter, 600 watt-hours were accounted for 
by transformer core losses, leaving 100 watt-hours to be accounted 
for by transmission and other losses. 

Very few plants exist, giving continuous service, using separate 
transformers for individual customers, and charging from 12 to 20 
cents per 1000 watt hours, secondary meter measurement, whose 
income per kw-hour output at the switchboard exceeds from 4 
cents to 7 cents. In other words, the transmission, transformation 
and distribution losses are commonly as much as 200 per cent. 
of the customers’ demand, as shown by the customers’ meters. 
This does not mean operating expenses three times as great as if 
all these losses were eliminated, but it does mean that large ex- 
penditures are made for fuel and feed water for the keeping warm 
of numerous transformers operating about twenty hours per day 
with open secondaries. And great numbers of small transformers 
also mean great variations of secondary voltage, large bills for 
lamp renewals, unsatisfactory service, and a reduced number of 
Jamps which can be served at any instant from a given generator 
capacity. To show the benefits to be derived by using a secondary 
net work, fed by large transformers working in multiple, but lo- 
cated one at each feeding point or local centre of distribution, as 
compared with the use of small transformers, one or more to a 
customer, the writer presents some results accomplished by an 
existing plant in remodeling its transformer system in accordance 
with these ideas. 

January 1, 1895, this plant was serving 16,702 incandescent lamps 
(16 candle power equivalent) through 547 transformers of 22,190 
lamps rated capacity, each transformer averaging 40.6 lamps capac- 
ity and serving 30.6 lamps. The transformer load, with open sec- 
ondaries, was, as nearly as could be determined, about 80 amperes 
at 1000 volts. In view of the fact that the maximum load never ex- 
ceeded 50 per cent. of the lamp capacity connected, it was evident 
that a very considerable reduction could be made both in the num- 


*A paper presented at the General Meeting of the American Institute of Elec- 
trical Engineers, Omaha, June, 1898. Abstracted. 
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ber of transformers connected and in their aggregate capacity, by 
the use of a secondary network. The theoretical limit was a trans- 
former capacity equal to the maximum load, which would lower 
the capacity connected from 22,190 lamps to about 7000 lamps, a 
reduction of about 64 per cent. This limit was evidently impossible 
of atteinment because of the large number of isolated installations, 
especialiy in the residence districts, requiring individual transform- 
ers, which of necessity must generally be of capacity equal to sev- 
eral times the average load. 

To repiace one circuit of seventy-one transformers a 3-wire sec- 
ondary network was erected, supplying all customers, and fed by 
five 400-light transformers, located at as many feeding points or 
local centres of distribution. Each transformer was provided with 
primiary and secondary switches, by means of which each night all 
transformers were thrown into service from dusk until midnight, 
at which latter hour four transformers were cut absolutely out of 
circuit. On a yearly average, five transformers were in circuit 
about six hours per day, and one transformer the remaining eigh- 
teen hours per day. The combined core losses of the five were 
about 1250 watts, and for the hours in service aggregated about 
4,380,000 watt-hours per year. Some results of the above changes 
on this one circuit therefore were as follows: 


Number of | Lights Core Lance | Carmi Annual | Equivalent Tons 
ransformers. | apacity. Wa . f aa. | Coal. 
| atts, | Watt Hours. 
71 4.482 10,402 91,121,520 446.7 
5 2,000 1,250 4,380,000 21.5 
Saving. 2,482 | 9.152 | 86,741,520 425.2 


A reduction of over 95 per cent. in core losses and a saving for 
one year in cost of fuel alone of $815.40 were effected for this one 
circuit. This example was an extreme, because the lighting was 
concentyated; and because in most residence and outlying business 
districts few changes in the number and capacity of transformers 
could be made. 

Some results for the plant as a whole may therefore be fairly in- 
dicative of what other average plants operating under similar con- 
ditions may accomplish in the same direction, and were as follows: 

















Time _ Lamps |Transformers Total ‘eee Average 
. Connected. | Connected. | Capacity. | -ights Lights 
| | Capacity. Served. 
- be matin iiiaiadacaggs ceil 
Jan 1, 1895.... 16,702 | 547 22,190 | 40.6 0.6 
* 1, 1896... 19.282 201 13,865 | , go.1 
oh 1897... 20, 262 | 152 | 13,498 88.8 133.3 
£, 2698:..< 23,643 141 | 14,946 106, 167.7 
‘ Switchboard Income per lGnerenee of Income 
Year. Income. , Output, kK. w. Kk. w. Hour | perk. w. Hour 
Hours. Output. | Output. 
| —_————_— — _ a al 
| 
ROE ccs ceendase | $59,012.71 928,400 $ .0635 Bp eS ae 
1895. ccccccccee: 54,231.07 791,752 -0684 7.7 per cent. 
TBQG. wcccss sexed 51,415.29 551,064 +0933 | 46.9 per cent. 
BEO7 . 2.0. neces 56,317.42 508,070 -1108 | 74-5 per cent. 
i 
tentials ie | Ramone ee in 
S dK. W.! poy. ts /Oal—18 asis, 
_— | Actual K. w. Hours Output- Petes &. S me : 
a | Hours Output. Basis 1894. by Cl nee | ’ 
| Conditions. 7 pene? Tie | y 
ons, Cost. 
net pee eet 
1894. ot os8.t0n 4; vets: Od = @ances f ' ewegee | ,oeeces 
SN aasec 7914752 854,042 63,290 | 380.2 | $670 gn 
(i ok<k5 i) | 551,064 809,689 258,625 | 1,267.8 | 2,641.42 
TBQ7 cesses 508,070 886,858 378,818 | 1,856.9 4,015.43 





In core losses alone, the savings already effected have more than 
paid all costs of the entire change of lamps, meters and transform- 
ers (for because of a simultaneous change from 52 volts to 106 
volts, secondary, all lamps and meters also had to be changed), 
and of the erection of secondary network; and the annual saving 
of $6000 is equal to 6 per cent. interest on $100,000, secured with- 
out one dollar invested. 

To be certain that the saving of fuel was in proportion to the 
reduction in kw-hours output, as estimated, the plant efficiency 
under the changed conditions must be known. It is therefore 
pleasing to note that, using coal from the same mine most of the 
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time, the watt-hours output per pound of coal actually. increased 
for 196 by 3.8 per cent., and’ for 1897 by 5.9 per cent. over 1895} 
so that the saving in fuel was at least not less than in proportion to 
the saving in kw-hours output. ‘ 

Some incidental advantages of the change may be mentioned. 

First. Under the old plan, the 6941 lights added would have re- 
quired about 9200 lights additional transformer capacity, of forty 
lights average size, of $1 per light average cost, giving an invest- 
ment saving of $9,200. 

Second. The transformer load, with open secondaries, of 80 am- 
peres, was reduced, by the fall of 1897, to about 30 amperes, not- 
withstanding an increase of about 25 per cent. in the number of 
lights connected. A saving of 50 amperes at 1000 volts represents 
a capacity to serve, without additional station or line equipment, 
approximately 1000 16-cp equivalents, all burning at one time, or 
fully 2000 16-cp equivalents connected. 

Thitd Formerly as many as a dozen transformers were frequent- 
ly burned out in a single thunderstorm. Ten per ceut. of the trans- 
formers conne¢ted would be a conservative estimate of the number 
burned out each year from various causes. Of the new transform- 
ers during the past three years only one has failed from any cause, 
and that one was defective, and burned out under light load almost 
immediately upon being put in service. Transformer repair costs 
are therefore practically eliminated. 

Fourth. Incandescent lamp renewals have been greatly reduced. 
Using lamps from the same factory, of the same efficiency, and 
bought at the same price per lamp, the cost (estimated) of renewals 
per kw-hour consumed by the lamps has been reduced from $.0081 
in 1895 to $.0057 in 1897, a reduction of 29.6 per cent. This saving 
represents the advantage of regulating the -secondary voltage by 
pressure wires connected to the secondary network, as compared 
with the former method of regulating the primary voltage by sta- 
tion transformers. 

Filth. The principal remaining incidental advantage is the uni- 
formity of voltage, bringing uniformity in quality of service and the 
consequent satisfaction of customers, the value of which cannot be 
estituated in dollars or percentages. These are some actual results, 
and such as any plant operating under similar conditions can 
achieve at small expense, if the changes are well planned, and the 
replaced apparatus sold to the best advantage. 


Two-Wire Distributing Systems and Lamps at 200-240 Volts.* 





BY JOHN W. HOWELL. 

Distributing systems, operating at 200 to 240 volts, with simple 
2-wire circuits, first attracted attention about four or five years 
ago. These early plants used two 110-volt lamps in series, and were 
installed as a means of competing in cost of installation with 3- 
wire plants without resorting to the alternating-current system, with 
its disadvantages where motors are operated. 

The growth of these plants was slow until the demand created 
by them led to the production of the 220-volt lamp, and practical 
experience had shown the weaknesses of these lamps and led the 
makers to overcome the difficulties met in their manufacture. 

What these weaknesses were can be judged by the following ex- 
tracts from previously published articles: 

“The consensus of opinion at the present day of the average 
types of high-voltage lamps undoubtedly points to the fact that a 
large percentage is expected to short-circuit as soon as they are 
put up, and I have heard several engineers say that they expect 
about one in twelve to go in this way.” 

“There is no doubt whatever that almost all the present day 200- 
volt lamps are only suitable for burning in a vertical position. As 
soon as any other position is adopted defects become prominent. 
The long, thin filament soon drops onto the bulb and cracks it. 
Also electrostatic attractions, owing to higher voltage, cannot be 
resisted by the long, thin filament, and this is an additional cause 
of the filament approaching the bulb. 

“The effect of electrostatic attractions on long, thin filaments is 
even noticeable with lamps burning in a vertical position.” 

These are extracts from a paper read by Mr. G. Bingswanger 
Byng before the British Institution of Electrical Engineers on Feb- 
ruary 24, 1808.** 

These defects have been entirely remedied, and the experience 
of many plants operating 220-volt lamps during the past year proves 


*A paper presented at the General Meeting of the American Institute of 
Electrical Engineers, Omaha, June, 1898. Abstracted. 
**See THe ELectricaL Wor Lp, March 19, 1898. 
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these lamps to be just as reliable in service as are 110-volt lamps. 
The development of the lamp has taken considerable time, and the 
growth of the 220-volt 2-wire system, in spite of the shortcoming 
of the early lamp, is due to compensating advantages in other ele- 
ments of the system. 

Cheapness of installation of the 220-volt 2-wire system, when 
compared with the 110-volt 3-wire system, arises from the use of a 
single large dynamo where the 3-wire system requires two, each 
having half the capacity, with the accompanying duplication of 
regulating apparatus, indicators, ammeters, etc. There is also a say- 
ing of the entire cost of the neutral conductor of the 3-wire sys- 
tem, which conductor in street mains (as distinguished from feed- 
ers) and in house wiring should be as large as the outside wires. 

Three-wire plants in cities, whose business warrants the employ- 
ment of the skill necessary to operate the system to best advan- 
tage, successfully use I10-volt 3.1 watts per candle lamps, and get 
very excellent results from them. The 220-volt 2-wire system can- 
not be considered a competitor of the 3-wire system under these 
conditions, since the best 220-volt lamp on the market to-day is a 
4 watts per candle lamp. But it is my opinion that in smaller in- 
stallations, whose conditions call for a 3.5 watts per candle lamp 
when a I10-volt 3-wire system is used, the advantages of the 2-wire 
220-volt system are sufficient to offset the disadvantages of a 4 as 
compared with a 3.5 watts per candle lamp. Under normal condi- 
tions, the performance of the present 4 watts per candle 220-volt 
lamp as regards life and maintenance of candle power is about 25 
per cent. poorer than the present 3.5 watts per candle 110-volt lamp, 
but it is my opinion that the greater irregularities in pressure ordi- 
narily found in the 3-wire plants we are now considering, as com- 
pared with the 2-wire plants operated under similar conditions, fully 
counteract, by their injurious effect upon the lamps, the advantage 
in life and candle power which the r110-volt 3.5 watts per candle 
lamp has under normal conditions over the 220-volt 4 watts per 
candle lamp. 

In considering the relative advantages of the two systems, in the 
case of moderate-sized plants above referred to, we must charge 
against the saving effected in a 2-wire plant, by its single equipment 
and omission of the neutral conductor, the increased capacity of ma- 
chinery and conductors made necessary by a 4 watts per candle as 
compared with a 3.5 watts per candle lamp. 

Considering the copper required by a 220-volt 2-wire system 
using four W. P. C. lamps as our unit, the copper required by the 
two outside conductors of a 110-volt 3-wire system using 3.5 W. 
P. C. lamps will be .875. The amount to be added to this for the 
neutral conductor will vary somewhat with location of the station 
with reference to the points of consumption. If we assume that 
one-half the copper is installed for feeders and one-half for the dis- 
tributing mains, and that the neutral wire is one-third the size of the 
outside wire in feeders and the same size in mains, then the total 
copper in the neutral conductors of feeders and mains will be 29 per 
cent. of the amount used in the 2-wire 220-volt system, and the 
total copper used in the 110-volt 3-wire system will be 16 per cent. 
greater than the copper used in the 220-volt 2-wire system. This 
comparison of the costs of copper does not consider the cost of 
wiring customers’ premises, which is usually borne by the customer; 
it is, however, an advantage to the 220-volt system that this wiring 
will require at least 20 per cent. more copper for the 3-wire 110-volt 
system than for the 220-volt 2-wire system. 

The 4 W. P. C. as compared with the 3.5 W. P. C. lamp would 
require for the 220-volt 2-wire system one-seventh greater capacity 
of boilers, engines and dynamos than would be required for the 
3-wire I10-volt system, 

The duplication of apparatus required for the 3-wire system will 
only partly offset this increased cost in the 2-wire 220-volt system, 
but the cost of this duplication of apparatus, together with the in- 
creased cost of copper required, will in many cases make the cost 
of installation of the 3-wire system at least equal to that of the 220 
—240-volt 2-wire system, leaving the simplicity of operation of the 
2-wire system to be balanced against the increased cost of fuel re- 
quired to operate 4 W. P. C., as compared with 3.5 W. P. C. lamps. 

During the time the plant is operated considerably below its rated 
capacity, which will probably cover even the maximum load during 
the first year of the plant’s existence, and all but three or four hours 
per day at all times, I think the increased fuel consumption due to 
4 W. P. C. lamps will not be appreciable because of the poor effi- 
ciency of boilers and engines with light loads, and the total in- 
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creased consumption of coal during the year will, I believe, be a 
small consideration under most circumstances, and in my opinion 
not enough to balance the simplicity of operation above noted. 

A few months ago I made a trip through some of our central 
states, visiting a number of 220-volt plants to get a knowledge of 
the practical workings of the systems from the persons actually op- 
erating them, hoping to get from their experience information con- 
cerning existing conditions which would be of value in the lamp 
factory. 

Naturally my first questions to the man who operated the plant 
concerned the lamps; were they generally satisfactory? Were they 
long-lived? Did they ever explode? I was greatly pleased with the 

* answers I received. The lamps were reported to be almost univer- 
sally satisfactory. They were very long-lived, in fact, too long-lived, 
for better service would be rendered if the lamps were renewed 
when they began to get dull, and not allowed to remain in service 
after they ceased to give a first-class light. 

These 4 W. P. C. 220-volt lamps may be used for 600 hours and 
still give a good light, but I think this is about the limit of their 
useful life. If not taken in they will keep on burning for a long time 
and will give an average life of over double that figure before break- 
ing. 

The reports concerning exploding were equally satisfactory. For 
the past year or more, exploding lamps had been practically un- 
known; previous to that time, however, this had been one of the 
most serious objections to the system. 

All these plants have been installed with switches, cut-outs, and 
other appliances made for 110-volt installations, and it ‘s remarkable 
how little trowble has been caused by them. 


Electric Utilization of Water Powers.* 





BY L. D. W. MAGIE. 

The harnessing of water powers is not an easy task, but requires a 
great deal of thought, scheming, trying and fitting by the engineer. 
The records of the stream have to be looked up and studied into, 
with reference to high and low water, during a period covering many 
years, and due provision made for getting rid of the maximum 
flood of every season. 

Probably one of the most important things to study, especially 
in localities subject to severe winters, is the question of frazile or 
anchor ice. This is a condition which has caused hundreds of thou- 
sands of dollars to be spent, either from the lack of knowledge or 
want of forethought; in some cases the conditions have been such 
as to make it almost impossible to successfully cope with them, with- 
out expending such sums of money as to practically ruin the enter- 
prise. To overcome it successfully the only way seems to be to pro- 
vide a large pond of still water, extending to as great a distance as 
possible, even several miles, if attainable. 

The pioneer work in electrical transmission was done with direct- 
current system, and too much credit cannot be given for achieve- 
ments attained. However, although in a few instances the distance 
transmitted by the direct-current system has been up to 12 miles, 
yet, on the whole, for commercial reasons it has not been desirable 
to transmit powei by direct current to a distance of over 2 miles, 
and even the advisability of this is looked upon to-day doubtfully. 

The amount of copper required for the transmission of power is 
directly proportionate to the amount of power to be transmitted, 
and also directly proportionate to the square of the distance for a 
given efficiency. This may be stated commercially by the amount of 
copper required for transmitting, say, 100 horse-power for both 1 and 
10 miles, the loss in transmission to be 8 per cent. and the voltage to 
be 500 volts. . 

For each leg of a 1-mile circuit there would be required two No. 
0000 wires, or four No. 0000 wires, each 1 mile long, weighing 15,312 
pounds, which, at 15 cents per pound, would cost $2,300. For each 
leg of the 10-mile line there would be required twenty No. 0000 
wires or forty No. 0000 wires, each 10 miles long, weighing 1,531,200 
pounds, which, at 15 cents per pound, would cost $230,000; or the 
power would cost, at 10 per cent. interest and depreciation on cop- 
per alone, $2.30 per horse-power annum in the first instance, and 
$230 per horse-power annum in the second case. 

If, however, the voltage be raised to 5000 volts, and be used for 
transmitting 100 horse-power for 10 miles, the condition would be 
entirely different, for instead of forty No. 0000 wires, each 10 miles 
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long, there would be required for each leg but one No. 4 or two No. 
4 wires each 10 miles long, weighing 15,300 pounds, which, at 15 
cents per pound, would cost $2,300, or the same as transmitting the 
same amount of energy only 1 mile at 500 volts. 

The primary or fundamental question is to ascertain the point at 
which transmission of water powers will be a source of profit to the 
investor. The cost of electrically transmitted power is represented 
by the interest on the capital invested; the depreciation; the mainte-. 
nance; the operating expenses, and numerous other small contin- 
gencies, and besides, in some cases, the amount of money that has 
to be expended for water and land privileges. The sum of these ac- 
counts per year, divided by the amount of horse-power actually 
sold, will be the actual cost per horse-power for the case in ques- 
tion, 


Probably the greatest competitor to electric power is steam pow- 
er. In a few instances power derived from gas or petroleum en- 
gines may also compete. The cost of producing steam power in 
any given locality is a fair criterion by which to determine how 
much electric power should cost. The cost of power produced 
from other sources can usually be disregarded. 

The cost at which steam power can be produced in a given local- 
ity being ascertained, it can ‘be determined what cost per horse- 
power may be expended on the construction of an electrical trans- 
mission plant to make it profitable to the investor, provided, again, 
a sufficient market can be obtained for power. 

When electrically transmitted power does not cost more than 
$100 to $140 per horse-power installed, the investment is apt to be 
a profitable one, providing, of course, it is properly managed. 

The first item of expense is amount required for water privileges, 
In some cases this is rather an unimportant consideration, while in 
others it is the chief expenditure, for it may involve the buying of 
thousands of acres of land surrounding the stream, because the 
necessary dams may cause to be submerged a great deal of valuable 
land, or large tracts have to be bought for building storage reser- 
voirs, or the right of way for pipe lines, etc., have to be secured. 
When land is cheap these considerations are often not objection- 
able, but where good farming land, or land valuable for other rea- 
sons, has to be thrown to waste, the question is often a perplexing 
one. 


The cost of the dam, power house and hydraulic machinery is, 
as a rule, dependent almost entirely on the characteristics of. the 
stream being utilized. Entering into the question is the amount of 
water in the stream, both under normal as well as abnormal condi- 
tions at various seasons of the year; also the head or fall, and 
whether it is dependent on natural conditions or requires the build- 
ing of large dams. Generally speaking, other things remaining 
equal, generating plants, comprising the power house, hydraulic and 
electric machinery, as a whole cost less as the head increases, until 
certain limits have been reached. When the head is low, as ranging 
from 4 to 10 feet, it requires a comparatively large wheel for a rela- 
tively small amount of power, and then slow speeds can only be at- 
tained. Where large units are desirable a number of these wheels 
must be coupled together in order to get the required power. The 
speed required can be raised or lowered to a certain extent, depend- 
ing on the size of the wheel. If higher speeds at low heads be de- 
sired for large units, many wheels must be operated together, re- 
quiring not only a great deal of room, and consequently larger 
power house, but considerable line shafting, gears, couplings, etc., 
which not only increase.the initial cost, but increase expenditure of 
operation and maintenance of the plant, as well as introducing an- 
other source of inefficiency. With higher heads a: larger amount 
of power can be obtained from fewer and smaller waeels, with high- 
er speeds, and, therefore, cheaper generating apparatus. 

The cost of generating apparatus for a given capacity, other 
things remaining equal, is almost directly proportional to the speed 
at which it runs, and for this reason it is always desirable to refrain 
from too low speeds wherever possible. A good engineer will hard- 
ly warrant the expenditure of, say, $15,000 for a 300-kw generator to 
run at a speed of say 75 to 100 r.p.m., when a machine just as good 
in every respect, and sometimes better (because it is a standard 
size), can be bought in belted units for $5000. 

The next item of considerable expense is the transmission line, 
The poles, with their appurtenances, exclusive of wire, will cost 
between $250 to $500 per mile, varying according to circumstances, 
Rights of way for the placing of poles may often be expensive. 
The transmission wire must be considered separately. 
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The cost of the transmission wire is often the most important 
part, but is always different with each case, dependent as it is upon 
the amount of power to be transmitted, the transmitting voltage, 
distance, and the allowable loss. As a whole, it is always best to 
keep the transmitting voltage as low as pessible and still keep with- 
in commercial conditions. Many people are carried away with the 
idea that if they could only use high voltages the cost of transmit- 
ting would be reduced to a minimum. It must be borne.in mind 
that with the use of the higher voltages the cost of insulators in- 
creases, the electrical apparatus necessarily costs more, and, more- 
over, the risks are greater throughout the system, and consequently 
necessitates more skilled attendants to look after the plant. All of 
these items have to be carefully considered before looking into the 
possible saving of copper on the line. For mechanical reasons, a 
wire smaller than No. 6 B. & S. should not be used for line work. 
More cautious engineers will say it should not be smaller than No. 4 
B. & S. It is foolish to attempt to use voltages which allow the use 
of smaller than No. 6 wire. Where a shut-down would mean heavy 
damages, it might be even advisable to use a wire not smaller than 
a No. 2 B. & S. If these facts are always borne in mind, the ques- 
tion of voltage will oftentimes adjust itself, and the use of very 
high voltages will not be found necessary, unless the transmission 
be for especially long distances, and the amount of power particu- 


larly large. 
The Convention of the Independent Telephone Association. 





The independent Telephone Association of the United States 
met in its second annual convention at the Palmer House, Chi- 
cago, Ill., on Thursday, June 30, at 4 o’clock P. M., and continued 
in session Thursday, Friday, and Saturday. The attendance was 
excellent. Representatives from independent exchanges and toll 
line systems were present from fourteen States. Great interest was 
manifested, and the reports from all sections of the country 
showed a vigorous growth and extension of the independent tele- 
phone movement throughout the United States. 

The programme which was announced was carried out. A com- 
mittee consisting of H. D. Critchfield, Ohio; S. P. Scherin, In- 
diana; H. K. Cole, Kentucky, was appointed to propose changes 
in the constitution adopted at Detroit last year. This committee 
submitted the following report, which, after discussion, was unani- 
mously adopted: The committee to which were referred the pro- 
posed changes in the constitution beg leave to submit the fol- 
lowing report: We recommend, first, that section 2 of article 3 be 
amended te read as follows: “Sec. 2. The payment from time to 
time of such further assessments as the association, through its 
proper committee, may levy, shall not exceed per year 10 cents for 
each telephone in use by any exchange or toll line company, and 10 
cents per mile of toll lines carrying wire or wires over which paid 
messages are transmitted.” The committee further recommended 
that section 3, article 3, be amended tq read as follows: “Sec. 3. 
Any corporation, partnership, or individual engaged in the manu- 
facture of telephones, switchboards, etc., may become a member of 
the association on the payment of the membership fee of $10 and 
annual dues to the sum of $100. The membership fee shall be paid 
but once, the annual dues of the first year to accompany the mem- 
bership fee and to be paid annually thereafter on notification by the 
secretary. Any corporation, partnership, or individual engaged in 
the sale of apparatus or materials used in the construction, opera- 
tion or maintenance of an independent telephone exchange or toll 
line system, except corporation, partnership or individual engaged 
in the manufacture and sale of switchboards, telephones, etc., may 
become a member on payment of a membership fee of $10 and 
aunuai dues to the sum of $50, to be paid in like manner and at the 
time provided for the payment by manufacturers of telephones and 
switchboards.” 

The committee recommended that article 4 be amended as fol- 
lows: ‘Sec. 4. The officers of the association-shall be a president, 
three vice-presidents, a secretary, two assistant secretaries, a treas- 
urer and an advisory board, consisting of five members, two of 
whom shall be the president and secretary, together with three 
members who shall be selected by the executive committee.” It 
was also provided that no person himself representing any firm or 
corporation, admitted to membership under the provision of sec- 
tion 3, article 3, of the constitution, mray be elected to office. 

The committee recommended that article 8 be amended to read 
as follows: “Article 8. Each member of the association shall be 
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entitled toi tmeowvete or each 500 telephones or less, or each 500 
miles of toll lines or less, in actual use, and one additional vote for 
the major fraction of 500 telephones or miles of toll line in use, and 
no more, on the election of officers or on any question which may 
be voted upon by the association, provided, however, that each per- 
son, firm or corporation admitted to membership under section 3, 
of article 3, of the constitution shall be entitled to one vote.” 

The committee recommended that article 5 of the constitution 
be amended to read as follows: “The association shall elect an ex- 
ecutive committee, to consist of one member from each State, the 
State, through its delegates, to suggest the name of the member of 
the committee to represent the State. Should the State be without 


"representation, the convention shall select a member from such ° 


State, who shall sit until the vacancy be properly filled under this 
article. The executive committee shall, with the consent of the ad- 
visory board, select sub-committees as it deems expedient, and fully 
empower these sub-committees to carry out the objects for which 
they are created.” 

The committee recommended that section 3 of article 7 be amend- 
ed to read as follows: “The secretary and treasurer shall keep the 
minutes, collect the moneys, give receipt for the same, shall pay 
properly executed orders and drafts provided for by the constitu- 
tion, and other orders signed by the president under the direction 
of the advisory board. He shall also keep an accurate account of 
the receipts and disbursements of money, make a report thereof at 
the annual meeting, and to the executive committee or the advisory 
board whenever called upon. He shall issue by mail the official 
calls and perform the other duties required by the association. He 
shall receive a salary not to exceed four hundred dollars ($400.00) 
per year, fixed by the executive committee. He shall have an al- 
lowance for expenses, to be paid after approval by the advisory 
board on the presentation of vouchers. His salary shall be paid 
at the end of the quarter, by a draft upon the treasurer. He shall 
give a bond in the sum the executive committee may require, the 
security to be approved by the advisory board.” 

The committee further recommended that section 5 of article 7 
be stricken out, and that the offices of secretary and treasurer be 
vested in one person; also that section 1 of article 7 be amended by 
the words and figures “$1200 per year.” 

These important changes met with the unanimous approval of 
the members present. After the adoption of the report of the 
revisional committee the association proceeded to the election of 
officers. The following were elected for the ensuing year: Presi- 
dent, James M. Thomas, Chillicothe, Ohio; first vice-president, H. 
C. Young, Columbia, Pa.; second vice-president, S. T. Slade, Oska- 
loosa, Ia.; third vice-president, J. B. Ware, Grand Rapids, Mich.; 
secretary and treasurer, W. J. Vesey, Fort Wayne, Ind.; first as- 
sistant secretary, George W. Beers, Fort Wayne, Ind.; second as- 
sistant secretary, D. C. Dow, Cobleskill, N. Y.; advisory board, 
James M. Thomas, Chillicothe, Ohio; W. J. Vesey, Fort Wayne, 
Ind.; H. B. Critchfield, Mount Vernon, Ohio; Hugh Dougherty, 
Bluffton, Ind.; E. B./Fisher, Grand Rapids, Mich. 

After the new officers had assumed their respective duties, the 
following resolution was offered: Whereas, express companies have 
in many cities all over the country, presumably at the instigation of 
the Bell telephone monopoly, issued orders directing the taking 
from their several offices of telephones not furnished free of charge, 
and whereas we regard this act as a direct assault upon the inde- 
pendent interests of the whole country, therefore, be it resolved, 
that the Indepertdent Telephone Association of the United States in 
annual convention assembled, believing that a just compensation 
for service and the right to enter into fair competition in every line 
of business is an inalienable right of American citizens, denounces 
the action of the express companies as an outrage upon the com- 
mon rights of citizenship, advises that local independent companies 
resent each in its own way, appealing to patrons and fellow-citizens 
to aid their effotts by sending as many light shipments by mail or 
fast freight as possible, and especially recommends that independent 
companies order exchange and line supplies to be shipped in like 
manner. This resolution, after a full discussion and careful con- 
sideration, was adopted without a dissenting vote. After transact- 
ing miscellaneous business and general discussion, the association 
adjourned to meet in June, 1899, at a time and place to be fixed 
hereafter by the executive committee, unless sooner called to con- 
vention by the president. All differences growing out of the De- 
troit convention were settled. Many new members were added and 
ample financial support was pledged. 





























Jury 9, 1898. 


Convention of the Canadian Electrical Association. 


+ 

The eighth annual convention of the Canadian Electrical Asso- 
ciation was held at the Windsor Hotel, Montreal, June 28, 29 and 
30. There was a large attendance of delegates. 

The first session opened on the morning of June 28, and the first 
business was the reading and approval of the minutes of the last 
annual meeting. : 

‘Mayor Prefontaine, of Montreal, was then introduced and ad- 
dressed the meeting. In the name of the citizens of Montreal he 
heartily welcomed the members to the city. 

President John Yule then read his annual address. After giving 
a hearty welcome to the eighth convention of the association, he 
dwelt upon the objects of the association and the good that had 
resulted from membership in it. He reviewed the electrical de- 
velopments in Canada during the last four years which mark the 
interval of time since the association last met in Montreal. He 
referred to the abundant water powers of the Dominion which 
were available as a substitute for coal, with which mineral the 
Dominion of Canada, at least so far as Ontario and Quebec were 
concerned, was not abundantly provided. The only point at which 
satisfactory progress cannot be reported, he stated, is at Niagara 
Falls, where, unfortunately, the tying up of the greatest water 
power in the Dominion by an alien corporation has prevented its 
development for the benefit of the people of Ontario. He trusted 
that this state of affairs would be removed before another year. In 
the field of electric lighting a reasonably satisfactory condition 
of affairs existed. A large majority of the plants now in opéra- 
tion is equipped with reasonably modern and efficient machinery, 
and the rates at which current is supplied are, it is safe to say, 
taken on the average, the lowest in the world. 

After the close of the president‘s address, Mr. J. J. Wright, on 
behalf of the Committee on Meters, reported that inasmuch as no 
special business had been brought before the committee during 
the past year, it had not been convened. The president appointed 
Messrs. Reesor, Smith and Hunt as members of a committee to 
convene standing committees. 

Mr. A. A. Wright then read a paper entitled, “How to Over- 
come Some of the Difficulties Encountered by Central Station 
Men.” 

Mr. Wright treated the subject from the standpoint of one who 
has-to deal with customers living in a town of moderate size. In 
the matter of dealing with the corporate fathers regarding contracts 
for arc lights for streets, he suggested leaving municipal politics 
entirely alone. As to commercial lights contracts could be made 
with customers on a yearly basis, with the same renewing clause 
that there is in the contract with the town, but with this difference, 
that the payment in this case be made weekly. He advised never, 
under any circumstances, to do free wiring. He thought that 
meters should be placed where they could be readily and accurately 
read. He related some of his experiences with people who doubted 
the veracity of meters, and the tactics adopted to handle such cases. 
Mr. Wright supplemented his paper with the advice to central sta- 
tion men that where they did not have contracts with a town to 
try to form a joint stock company, and not endeavor to run the 
concern alone. He also suggested getting the most influential 
men in the town as members of the company, and in that way a 
leverage on the Council could be had that could not be otherwise 
possibly obtained. It would also prevent other companies from com- 
ing in, and would assist managers in many ways. He also suggested 
that it is as well to try to let the lighting contract with the town 
be the weak arm of strength and devote more time to the com- 
mercial aspect than to the other. Then, if the desired legislation 
could not be obtained, the central station men would be in a _posi- 
tion to stand the shock better. Later on in the discussion, Mr. 
Wright stated that he found that giving notice where an account 
was not paid promptly was very effective. His company had a 
system of. first, second and third notices, and if the bills are not 
paid after the third notice the customer is disconnected. This gen- 
erally resulted in the delinquent paying the bill and asking for re- 
connection. In answer to a question Mr. Wright stated that his 
company (in Renfrew, Ont.) supplied incandescent lights almost 
entirely by meter. A rental of 25 cents a month for all sizes of 
meters is charged. The smallest meter in service is 714 amperes, 
both two and three wire. 

Mr. Reesor stated that in Grimsby the bills for incandescent 
lighting and commercial lighting were collected monthly, and his 
company had a rate of discount of 33% per cent. if the bills due on 
the first are paid before the roth. This inducement worked fairly 
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well. Customers came to the office to pay, and the company was 

trying to have all its collections made at the office instead of send- 

ing out collectors. There are a few delinquents, but the company 
was trying to weed them out and educate them to a better system. 

Mr. Dion, of Ottawa, related his experience with 5-cp lamps. 
His company supplied the lamps free to meter customers, The 
company had confined itself to 10 and 16-candle-power, but a few 
years ago the customers found out that lamps of 5 candle-power 
were made, and asked for them to be used as night lamps. It 
finally decided to let every customer have a 5 candle-power lamp, 
supplying only one, and when that burned out to exchange it for 
a new one. It was found that this popularized electric lighting, 
and prevented the use of coal oil lamps. These night lamps, while 
not registering on the meter, are a small expense to the company, 
as the load is small at the time that they are used, and it was found 
to be advantageous to allow them to be used in this way. He 
stated that about one-eighth of his company’s business is a flat rate 
one. The company supplied the lamps in the first installation, but 
renewals are paid for. On the meter system lamps were supplied 
free, both for installations and renewals. The company has house 
to house inspections for the purpose of renewing lamps. It found 
that customers on the meter system allowed their lamps to get 
very old ‘and black until they hardly give any light, and then com- 
plained to their friends without coming to the office, so that the 
company had no means of remedying the difficulty. The house 
to house inspection was a solution of the problem. The men gave 
attention to sockets, etc., and although an expense, the company 
found that the satisfaction thus given to customers more than re- 
imbursed it. 

Mr. Ellis, of Barrie, gave an account of the method of making 
collections adopted by his company. The accounts are sent out 
every six weeks. The company employs a form with a coupon on 
the end to the effect that the bill is payable at the bank fifteen days 
after date of issue, and if not paid at the bank discount will not be 
given, and if tendered at the bank after the fifteenth day the coupon 
will not be accepted. This has been found to work very success- 
fully. The bank is paid $50 a year for doing this work. The com- 
pany charges 17% cents per kilowatt, net, and if the bill is over 
$12 in six weeks, it gives a discount of 20 per cent. The gross rate 
is 25 cents per kilowatt. 

Adjournment was then taken until 2 P. M. 

At the afternoon sesssion a paper by Mr. Louis Dewitt Magie, 
entitled ‘Electrical Utilization of Water Powers,” was read. There 
was considerable debate over the question of deferring the discus- 
sion of this paper until the next annual meeting of the association, 
because the members had not had an opportunity to study the sub- 
ject. It was finally decided, however, to go on with the discussion 
at this meeting. Mr. Magie, in explanation, stated that he did not 
attempt to fight the steam man, and, in fact, tried to give him 
good leeway, but merely took up the electrical part of the subject. 
If it were desired to fight the steam man, it would be better to 
get up another paper. An abstract of this paper is printed on an- 
other page. 

Mr. Thompson questioned the wisdom of putting in 20,000, 30,- 
000 or 40,000-hp plants, and then only be able to find customers for 
one-tenth or less of the output. Too many people imagine, he 
thought, that because the waterfall turns the waterwheel, the power 
costs nothing. He illustrated this by telling a story of a small 
town where they obtained lights at a few cents a week, and power 
that did not cost anything because it was water power. A few 
years later the dam of the water power broke down, the operation 
of the plant was discontinued, and the people in the town returned 
to coal oil, as it was stated that it cost too much to run the 
water power. He thought that an immense amount of money had 
been sunk in getting power in advance of the demand. In a city 
like Montreal, he thought it advantageous both to the company 
and to the city because, with the shipping facilities in Montreal 
and the large country to draw from, a large number of manufac- 
turing concerns will be induced to come to Montreal and establish 
their business so as to get cheap power. But that does not apply 
in every case. 

Mr. W. F. Bonner then read a paper on ‘The Unconscious 
Ownership of an Important Key.” In the discussion of this paper 
Mr. Hill thought that the suburban railway managers were losing 
sight of the large field of steady utilization of their power, by not 
canvassing the farmer. He used an electric road at Grimsby as an 
illustration. It runs through a most fertile country, tenanted al- 
most entirely by large fruit growers and farmers, each of which 
has a certain amount of power in use almost every hour of the 
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day. They have the grinding of the ensilage product, and a 
thresher, and pumping and churning, and everything of.this nature 
is going on which requires a certain amount of power all the time, 
and yet, strange to say, none of these suburban roads seems to be 
willing to do anything in the way of allowing the farmer to take 
any power from their circuits. He stated that it had been figured 
that the farmers on large grain fields in Manitoba could, with the 
straw that they burn up in heaps every fall, do, by electric power, 
all the work on the farm that now requires from 100 to I50 teams. 
By centralizing the power in one spot,drawing the straw after the 
season was over and keeping it in spots, to be used from time to 
time, the farmers could have sufficient power to do the farm work 
and do away with this large number of teams, to say nothing of the 
men who look after them. 

Mr. Wright, Jr., of Montreal, stated that on the Montreal Belt 
Line farmers are supplied with power, and the company has more 
demand for it than it can supply. The only difficulty has been with 
the insurance people, who object to the “grounding.” 

On Wednesday afternoon the members of the association visited 
the Bell Telephone Company’s building, the power house of the 
Montreal Street Railway Company and the works of the Lachine 
Rapids Hydraulic and Land Company. They were taken around the 
works of the latter company and shown its most interesting fea- 
tures. Considerable surprise was expressed at the extent and mag- 
nitude of the equipment. After a thorough inspection of the plant 
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and vicinity, luncheon was partaken of, through the courtesy of the 
Lachine Company. 

At the meeting on the morning of June 30 the election of officers 
took place, and resulted in the selection of Mr. William H. Browne 
as president; Mr. H. P. Dwight, first vice-president, and Mr. A. A. 
Dion, second vice-president. Mr. ‘C. H. Mortimer was re-elected 
secretary and treasurer. 

After the adjournment of the meeting the members paid a very 
interesting visit to McGill University, after which they were taken 
to the works of the Royal Electric Company, visiting first the light- 
ing station and then the factory. The members and their friends to 
the number of about 250 were then conveyed by special train to the 
power house of the Chambly Manufacturing Company, at Riche- 


lieu, where an opportunity was given to witness the hydraulic devel-' 


opment at that point. 

The social success of the visit, in addition to its interest from a 
mechanical and electrical standpoint, was directly attributable to the 
untiring energies and the acknowledged executive ability of General 
Manager William H. Browne. At the conclusion of the inspection 
of the power house and its surroundings, the members sat down 
to a delightful luncheon, which was thoroughly appreciated. A 
number of addresses of welcome were made, and in response to a 
toast to the success of the entire undertaking, Mr. Browne made a 
fitting reply. 

Mr. Dion, on behalf of the association, extended the hearty 
thanks of the members for the many courtesies extended by the 
Royal and Chambly Companies 
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The annual banquet of the association was held at the Windsor 
Hotel on Jurre 29, upward of 100 persons being present. It was 
a thorough success in every respect and the after-dinner speeches 
were short, bright and enjoyable. The toast, “Electrical Montreal,” 
was responded to by Mayor Prefontaine, who gave some interest- 
ing figures regarding electrical progress in the city. He referred to 
the pioneer electrical company in the city—the Royal Electric 
Company. It started in 1894 with a dynamo of 12 arc-lights capac- 
ity, a dozen employees, a small workshop and a capital of less than 
$10,000. To-day the same company is serving from its two gener- 
ating station electrical current for about 1500 arc lights and 75,000 
incandescent lights. Its works now cover an area of about 40,000 
square feet, and about 500 persons are employed, while its invested 
capital is upward of $2,500,000. In July, 1886, the streets of Mon- 
treal were first illuminated by electricity by 133 lights; now there 
are about 1500. In 1881 the first incandescent lights were supplied 
and in 1892 the first electric motor was installed. He referred to 
the Chambly Manufacturing Company and the misgivings which 
prevailed in the minds of many regarding the success of the 
scheme. He also spoke of the Lachine hydraulic works, which 
were a credit to Montreal. The development of the Montreal Park 
& Island Electric Railway and the telephone service were also 
touched upon by the speaker. 

Mr. W. H. Browne, the newly elected president, responded to the 
toast, “Electrical Research.” 


The Importance of Proper Methods of Illumination.* 





BY F. A. BOWMAN. 


It should be distinctly borne in mind, especially by the smaller 
companies, that to do a growing and really successful business 
something more is necessary than to merely induce your customer 
to put in so many lamps and then to get as much pay as you can 
from him for them. It is now clearly demonstrated beyond a per- 
adventure that the margin of profit is as narrow in the central sta- 
tion business as in any other, if not a great deal narrower, and that 
even when there is no competition from gas or a rival company 
the closest economy and best management are necessary to yield 
a profit to the shareholders and provide for future contingencies. 
In view of this the manager should realize that he must educate his 
clientele and give them the best satisfaction in every, way. Too 
many tmanagers are satisfied when they have succeeded in per- 
suading a customer to take a certain number of lights. If in addi- 
tion they are giving full pressure at the lamps and a reliable service 
they consider that their duty to both the company and the public 
is done. Now, this is a wrong principle. Attention should be paid 
to the purpose for which the light is required. Take for example a 
shop. The purpose for which it is to be used, its size, the height 
of ceiling, finish of the walls, kinds of goods to be displayed and 
sold. arrangement of counters and show cases—all must be noted 
and considered. It is useless to attempt to light a modern drug 
store and a ready-made clothing store in the same way, and expect 
equally satisfactory results in both cases. The manager should be 
looked upon as an authority on methods of lighting, and if he gives 
the matter a reasonable amount of attention he very soon will be. 
He must remember that he is a dealer in light, and to be a success- 
ful one must know all about it—how it is best used and what are the 
latest fashions in it. Education of his customers is a very material 
part of the work of every successful manager in the electrical busi- 
ness, and is one of the principal reasons why the business cannot be 
properly carried on by some one who has a number of other inter- 
ests to look after as well. The manager must study this question of 
proper illumination so as to master the main principles necessary 
to a clear understanding of it. He must study his customers so as 
to know what their tastes and requirements are. He must carefully 
watch the advertisements in the technical journals and the cata- 
logues that are so plentifuliy distributed, and many of which con- 
tain accurate and valuable information, and then correspond with 
the advertisers to see if the articles that strike him as suited to 
some of his customers can be brought within their reach. Then he 
must canvass carefully and patiently, and if he fails one year- must 
try again the next, because by that time he will knew better how 
to work, his customers’ ideas will have advanced somewhat, possi- 
bly prices will have dropped a little. 


*Abstract of paper read at the eighth convention of the Canadian Electrica! 
Association, Montreal, Que., June 28, 1898. 
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Electric Light and Power Plant in the Land, Title and Trust 
Building, Philadelphia. 





ITHIN the past month an _ important 
electric plant has been completed by 
the Chicago Edison Company for 
what is now the tallest office building 
in Philadelphia. This plant, situated as 
it is within one block of the City Hall, 
is noticeable not only on account of the 
prominence of the building, but for 
some unique features which, to a cer- 
tain extent, distinguish it from plants 
heretofore installed in the modern 
office building. 

The. plant consists of two Westing- 
house compound-automatic engines, 
with cylinders 11 inches and 19 inches 
diameter by 11 inches stroke, direct 
coupled by means of the Arnold quill- 
drive system to two 45-kw Siemens & 
Halske generators. By this arrange- 
ment either engine can run either one 
or both dynamos, a liberal reserve ca- 
pacity having been allowed for the en- 
gines (the arrangement of dynamos 
and engines is indicated in Fig. 1). 

To further guard against any pos- 
sibility of a breakdown a storage 

battery plant is provided, consisting of sixty-five cells of the stand- 

ard “15 F” type, manufactured by the Electric Storage Battery 

Company. In addition to acting as a reserve the battery serves the 

double purpose of providing economically the current for the night 

load when the dynamos are shut down, and also of acting as a 

pressure regulator during the daytime under sudden fluctuations. 

An examination of the diagram will show that the battery is so 
connected that the circuit for charging is independent of the dis- 
charging circuit, the 50-ampere end cell switch being used for the 
charging circuit, and the 400-ampere end cell switch for the dis- 
charging circuit. All feeders are provided with automatic circuit 
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DIAGRAM OF CONNECTIONS. 

breaker switches, and are connected through a multiple point 
switch with Weston illuminated dial ammeters. The instruments 
and switches are finished in nickel. The building is wired for 3000 
16-cp lamps and 125 horse-power in motors, with ten sets of feeders 
controlled by independent switches at the switchboard. All wires 
are run in iron armored conduit. Special cast-iron outlet boxes are 
provided at all light and switch outlets. 

On each floor is a cast-iron cut-out cabinet lined with white 
Italian marble. The ends of the conduit are tapped into the cab- 
inet by thread connections, and the wires in the cabinets are 
brought to the cut-outs without crossing of opposite polarities. 
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The first and second floors are to be occupied by the Land, 
Title & Trust Company for banking purposes, with a large de- 
posit vault in the basement. The upper floors of the building are 
rented for offices. The different departments of the bank and 
safe deposit vaults are connected by a complete telephone and 





DYNAMOS AND ENGINES. 


annunciator call system, all the wiring of which, as well as the 
watchmen’s clock system, is installed in iron armored conduit. 

The specifications for this plant were drawn up by Mr. C. W. 
Wilkes, of D.. H. Burnham & Co., architects of the building, and 
the work was installed under the supervision of J. H. Goehst and 
S. M. Bushnell, of the Chicago Edison Company. 


SWITCHBOARD. 
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AMERICAN AND FOREIGN 


By Carl 





Dynamos, Motors and Transformers. 

ALTERNATING CURRENT MOTORS WITH GREAT 
STARTING TORQUE. Deri. “Zeit. fuer Elek.,” June 12.—The 
reprint of a recent paper. He gives the equation for calculating 
the torque of rotary field motors and discusses the characteristics 
graphically. He then describes his method of introducing the 
armature resistance necessary to obtain the great starting torque, 
and then cutting it out of circuit again in order to leave the arma- 
ture in its simplest form, namely, of copper bars with slight insula- 
tion and without contact rings, rheostats or switches for the arma- 
ture; all that is required is a switch for the field. The arrange- 
ment appears to consist in connecting across the end of the arma- 
ture two points of the closed circuit winding which have unequal 
potentials, by means of a wire including a resistance; in a two-pole 
field the winding with these cross connections will then form a 
simple closed circuit winding, a diametrical winding with a divided 
wire; but when the inducing field has four poles the windings short- 
circuit themselves, and there will be no circuit in this connecting 
branch; all the armature windings should therefore be provided with 
connections between the points of unequal potential on one end or 
on both ends of the armature, and the resistances in these connect- 
ing branches should be so chosen that the starting torque should 
be as high as possible; in the field winding there is inserted a switch 
which alters the number of poles. He then applies the same prin- 
ciple to the single-phase induction motor; the fundamental prin- 
ciple of these is the same as that for rotary field motors if it is as- 
sumed that an oscillating field is the resultant of two rotary fields 
revolving in opposite directions, but with the same speed. The 
windings are illustrated, and are like those of the continuous 
current machines, being connected to a commutator on which 
there are two brushes, which are connected together; when the 
field has two poles currents will be induced which flow through the 
wires, connecting the brushes, and this will produce an armature 
field, which has a certain angle with the other field, thus producing 
a torque; for starting the motor the main field is to have two poles, 
and after the motor has reached a certain speed the field is changed 
into a four-pole field, when the current through the commutator 
and the brushes will cease and the armature will act like a regular 
short-circuited armature, the commutator and brushes being elec- 
trically inactive; the wires connecting the windings with the com- 
mutator form the necessary resistance to get the best starting 
torque; this will also tend to diminish the sparking at the brushes: 
the action is therefore different from that in which the resistance is 
usually inserted external to the ‘brushes: when the motor has reached 
the desired speed the brushes may be raised from the commutator: 
there is a wide range of speed in which there is no fear that the 
motor will stop. The reversal of the motor is accomplished either 
by reversing the current in the field or by shifting the brushes 
through an angle corresponding to half the polar distance. He 
claims that the single-phase induction motor, then, has all the good 


_ qualities of the rotary field motor. 


ALTERNATING-CURRENT MOTORS. Guilbert. “L’Eclair- 
age Elec.,” June 11—Brief, illustrated descriptions of recent in- 
ventions taken from patent specifications. He claims that the re- 
cent device patented by Steinmetz for coupling polyphase motors 
in tandem is the same as was used by Siemens and Halske and de- 
scribed in 1804. 

INSULATING ARMATURE BOLTS. Boucherot. “L’Ind., 
Elec..’’ June 10.—A short, supplementary explanation to his recent 
article (see “Digest,” June 11). 

Lights and Lighting. 
VACUUM TUBE LAMP.—Lond. “Elec. Rev.,” June 17.—A 


note on the recent exhibit of Swinton before the Royal Society 
concerning his lamp (see.his paper in another column on “Cathode 
Radiations”; also “Digest,” June 25 and July 2). He has*consider- 
ably improved his lamp, and is now able to get a light of 100 candle 
power at a rate of I watt per candle power; he uses alternating cur- 
rents of about 10,000 volts with two cathode discs; it is a consider- 
able advance over Ebert’s lamp, which never gave more than 1 
candle power, although it was claimed to be enormously more effi- 
cient. No further information is given. 

INCANDESCENT LAMPS. Rose. Lond. “Lightning,” June 
16.—A short article giving the results of his experience with im- 
proved lamps. Some years ago he carried on considerable experi- 
menting in trying to find materials to be incorporated with the car- 
bon for the incandescent filaments, more particularly with the 
carbide of silicon, but the general results of his experiments, which 
were more on a commercial than on a laboratory scale, were not 
encouragitig, and he concludes that the best material is pure car- 
bon, the purer, the denser and the more homogeneous, the better 
the filament. He is at present making a commercial lamp of 2.5 
watts per candle power, using a treated pure carbon, and has fre- 
quently made them as high as 1 watt per candle power in the same 
way; an untreated filament when run at a high efficiency blackens 


a a aw 74 


oO Ff 


¢ CURRENT ELECTRICAL LITERAT 


y XN ) see oe 
Aoiot = 


Hering 


the bulb much more rapidly than a treated one; with the same 
make of filament the lower the pressure the higher may be the effi- 
ciency at which it is practicable to run the lamp. 

OVERHANGING LAMPS.—Lond. “Elec.,” June 17.—An ab- 
stract of the proposed by-laws for the regulation of overhanging 
lamps in public places. Briefly they are as follows: Sanction by 
the authorities must first be given; the clear height above the foot- 
way must not be less than 10 feet nor must they be nearer to the 
carriage-way than 3 feet from the outer edge of the curb; no lamp 
exceeding 2 feet in width or 4 feet in height or weighing more than 
pounds shall be allowed; no part of a lamp shall project 
more than 4 feet from the premises to which it belongs; no adver- 
tisements thereon are permitted; the owner shall keep the lamp 
lighted during the hours agreed upon. 





Power, 


CAPSTANS. Sartiaux. “L’Eclairage Elec.,” June 11.—A long 
description, with a number of illustrations and results of tests, of 
the electrically operated capstans used by the Northern Railroad of 
France for drawing freight cars in the freight yards; three types are 
used and are described. 

STEAM-USING PLANT. Jeckell. Lond. “Elec.,” June 17.—A 
reprint of his Municipal Electrical Association paper. 


BLAST FURNACE POWER GAS. Hubert. “Eng. Mag.,” 
July.—A brief abstract of his tests at Seraing, Belgium, published 
in “Stahl und Eisen.” He answers the objections recently made by 
Luermann (see “Digest,” June 18). His conclusions are that a 100- 
ton blast furnace will produce about 18,000 cu. m. of gas per hour; 
assuming that 50 per cent. is used in the hot-blast stoves, there 
remain 9,000 cu. m. available for power, which, with an efficiency 
of 20 per cent. in the gas engine, gives 3000 horse-power for a 100- 
ton furnace, or from 3 to 10 times the power heretofore produced 
by burning the gas under steam boilers; the tests at Seraing showed 
a consumption of 4 to 5 cu. m. of gas per horse-power per hour in 
the gas engines, thus yielding 1800 horse-power, of which only 400 
is required for the furnace, leaving 1400 available for other pur- 
poses. 

GOLDEN GATES.—“Eng. and Min. Jour.,” June 25.—A brief 
description of this mill in Utah, which is the largest cyanide mill in 
the world, and is operated by electric power transmitted a distance 
of 35 miles at 40,000 volts, in the form of a three-phase current; the 
current is delivered to the mine at $60 per horse-power per year, 
with a minimum consumption of 300 horse-power; the description 
refers chiefly to the mill itself. 

NIAGARA. Dunlap. “West. Elec.,” June 25.—An_ illustrated 
description of the enlargement of the power station supplied by 
the canal. One turbine and generator in this extension are now 
in operation, and are the first of the five to be installed. 


Traction. 

COMBINED TROLLEY AND ACCUMULATOR SYSTEM 
IN PARIS.—‘L’Eclairage Elec.,” June 11.—A brief description of 
a line running from Paris into the swburbs, and which is the first 
one in France in which this combined system is used. The total 
length of the line is 14.65 km, of which 7.87 is operated by the trol- 
ley system outside of the city and 6.78 by accumulators in the city; 
there are two circuits, one of 500 to 530 volts, for direct driving, 
and the other of 550 to 575, for charging the batteries in transit; 
there are 33 cars on the line, most of which are double-decked 
and carry fifty-six passengers; the car without passengers, but with 
accumulators, weighs 13.8 tons, the accumulators weighing 3.8 tons; 
each car consists of 224 cells,, which are charged from the line at 
500 volts. 

ACCUMULATOR TRACTION AT OSTENDE.—‘L’Eclairage 
Elec.,” June 11.—A brief description of the’1.9 mile line, which 
has been run since last year. The charging, which is done while 
the batteries are on the cars, thus saving expensive handling, occu- 
pies two hours; the weight without accumulators or passengers is 
7500 kg: the weight of accumulators is from 2500 to 3000 kg; the 
cars wil! carry fifty passengers, and the gauge is I metre; there are 
three cars in constant use; one charge will run 70 km. 

LIGHT RAILWAYS.—Lond. “Engineering,” June 17.—An edi- 
torial, chiefly of local interest, giving a list of the applications for 
this year. 

AUTOMOBILE VEHICLES.—‘“L’Ind. Elec.,’’ June 10.—A list 
of those which took part in the recent trials, eleven out of the 
twelve being operated electrically, the other using essence of petro- 
leum (probably gasoline) as a source of power; a detailed descrip- 
tion is promised. 

MOTOR VAN TRIALS.—Lond. “Engineering,” June 17.—An 
account of the recent trials of the Royal Agricultural Society, of 
self-propelled vehicles carrying 3 and 1 tons respectively; it includes 
no electrical vehicles. 
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_ ELECTRIC LAUNCHES.—Lond. “Elec.,” June 17.—A_ short, 
illustrated article on these launches on the Thames, which now con- 
sist of a fleet of twenty vessels, 


DETERMINING THE MAXIMUM CURRENT FOR A 
RAILWAY CIRCUIT. Tripier. “L’Eclairage Elec.,” June 11.— 
A short, mathematical article in which he describes an analytical 
and graphical method; it is theoretical in character and cannot be 
applied with precision to ordinary lines, on which the cars start and 
stop frequently; it appears to be limited to a line on which the cars 
are running with periect regularity. 


AUTOMOBILE VEHICLES, Czischek. “Eng. Mag.,” July.— 
An abstract of a long, profusely illustrated article in the “Zeit. 
des Oesterr Ing. u. Arch. Ver.” He gives tabular results compiled 
from the French and the Chicago trials, in a form available for fu- 
ture designs; these are not reproduced in the abstract. The article 
seems to refer more particularly to internal combustion motors, 
electric vehicles being merely referred to briefly. He claims that 
the most difficult point in the design lies in the transmission of the 
power to the point of appiication. 


Installations, Systems and Appliances. 


UNIFORMITY IN PLANT AND APPARATUS. Wording- 
ham. Lond. “Elec. Rev.,” June 17.—A reprint of his Municipal Elec- 
trical Association paper. He shows the great importance of adopting 
more uniformity in the plant and apparatus. To show the want of 
uniformity now existing he gives a number of tables compiled from 
109 stations, about half of which use the continuous and half of 
which the alternating current; the first shows the great difference 
in the voltages, which vary from 50 to 230, the most frequent being 
100, which is used in three continuous and twenty-nine alternating 
current stations, and 100 and 200 used in ten of each. Another table 
shows the great difference in the frequency; seventeen of the fifty- 
eight use a frequency of 100 periods per second, while in the others 
it varies between forty and 125. Another shows the great 
difference in the voltage of the high-pressure generators; thir- 
ty-five’ of the fifty-nine stations use a voltage of 2000, the 
others varying from 1000 ,to 3000; a similar table refers to the 
size of the generators, showing the very large number of different 
sizes in use. He refers to this as “the utterly chaotic state of cen- 
tral station practice as regards standardization in this country.” 
He suggests that 100 volts and multiples thereof would be the most 
convenient standard pressure; he recommends the adoption of 
standard: candle powers for incandescent lamps, suggesting that no 
more than four sizes ‘below 100 candle power are really necessary; 
arc lamps might well be reduced to three sizes for ordinary pur- 
poses. Regarding the size of the generating units he recommends 
having the reserve plant in the shape of machines with consider- 
able margin of possible overload beyond the maximum economical 
load, rather than in the form of spare machines, which are of use 
only in case of a breakdown; assuming that they will stand an 
overload of 20 per cent., then the first installation of a plant should 
consist of six machines of equal capacity, so that when one is in- 
jured the overloads on the other five will make up the difference; 
the parts should all be interchangeable; all the units might to ad- 
vantage be of the same size. Regarding the mains he recommends 
that only a few sizes of conductors should be used; there should 
also be standard tests for dielectrics of different kinds for different 
pressures, and manufacturers could then carry stock ready for deliv- 
ery. There is little use to endeavor to standardize unless there is 
co-operation. A committee of that Association has been appointed 
to consider this question; it is not recommended to try and make it 
international. The paper is editorially discussed in the Lond. “Elec. 
Rev.;” it is recommended that the output per revolution of dynamos 
and motors be taken as the basis of any standardizing of sizes; the 
statement regarding the overload of machines in the reserve plant 
amounts to saying that the most economical results should be ob- 
tained at three-fourths of a load, or thereabouts;,many of the rec- 
omimendations are concurred in. The discussion is published in the 
Lond. “Elec. Eng.,” but contains nothing of special interest; the 
necessity of standardization was generally indorsed. It seems that 
the suggestion referred only to new stations, and not to existing 
ones. Wordingham, in replying, made the remark that in ten years 
the single-phase alternating plant would be almost extinct. 


PARIS AND BERLIN. Brylinski. “L’Eclairage Elec.,” June 
4.—A long article in reply to the recent one by Bos, in which the 
electric lighting systems in Paris and Berlin are compared; he en- 
deavors to show that some of the conclusions arrived at by Bos are 
erroneous, and that a direct comparison between the two cities is 
not possible, as the conditions are quite different. 

FRIBOURG.—“L’Ind. Elec.,” June 10.—A long, illustrated de- 
scription of this accumulator station, which contains two batteries 
of 83 cells each, of 2600 ampere hours’ capacity at a rate of 130 
amperes; the diagrams of the switchboard arrangements are given. 

SWITCHBOARD APPARATUS.—Lond. “Elec.,” June 17.— 
The discussion of Blaikie’s paper (see “Digest,’”’ last week). 

CENTRAL STATION ACCOUNTS.—Lond. “Elec.,” June 17. 
—An analysis of the accounts of the Great Yarmouth and the Cam- 
bridge stations. 


PROFITS AND LOANS. 








Maclay. Lond. “Elec. Rev.” and 


“Elec. Eng.,” June 17.—An abstract of a Municipal Electrical As- 
sociation paper on the appropriation of profits and-the repayment 
of loans in central stations. 
former journal. 


It is also discussed editorially in the 
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MUNICIPAL COMPETITION WITH SUPPLY COMPA- 
NIES.—Lond. “Elec.,” June 17.—An editorial discussion. 





PARIS.—“West. Elec.,” June 25.—Some of the illustrations of 
the recent descriptions of the new station at the Quai Jemmapes, 
referred to several times before in the “Digest.” 


Electro-Physics and Magnetism. 


CATHODE AND ROENTGEN RADIATION. 
Lond. “Elec.,” June 17.—The first part of a long abstract of a 
Royal Institution paper, with the illustrations. He discusses the 
concentration of cathode rays by means of a magnetic field, and 
describes a method of showing this, which consists in placing the 
tube axially over the end of a magnet toward the pole of which 
the beam is projected, and it will then be drawn to a fine point, 
which will rapidly pierce the glass, or if moved around will en- 
grave a trace on the glass. He then describes his vacuum table 
lamp, to which several references have already been given in the 
“Digest;” an illustration is given; the two concave cathodes oppose 
each other, both focusing on a small piece of quicklime; an alter- 
nating current of 20,000 volts is used, when a very brilliant and beau- 
tiful light is produced; but it lasts only for a short time, then dies 
out and recurs again at unequal intervals; it appears to be due to 
absorption of the residual gas by the lime while it is white hot, and 
its expulsion again at a lowet temperature. After allowing the 
waves to fall on the lime for a short time, perfectly straight and very 
minute holes were found to have been produced, showing the great 
accuracy with which cathode rays can be focused; although the 
current is an alternating one, the light appears to be given off some- 
times on one side and sometimes on the other; he thinks it may be 
eventually possible to produce commercial high-voltage lamps of 
much higher efficiency in this way, possibly even rivaling arc 
lamps; the material in this case need not be a fairly good conductor, 
and there is, therefore; a much wider range of available refrac- 
tory substances; an electric furnace might also be constructed on 
these lines for delicate chemical investigations. He thinks it is 
generally conceded that Crookes’s original theory concerning the 
nature of cathode rays is to a large extent correct; according to this 
theory the cathode rays consist of material particles of the residual 
gas, which, being similarly electrified by contact with the cathode, 
are violently repelled by the latter; the chief point of difference is 
whether the particles are single atoms, single molecules, or larger 
aggregations of matter. An apparatus for showing the cathode 
ray spectrum is described, and some illustrations of the spectrum 
are given; the greatest photographic effect is always produced by 
the least deflected of these rays—that is, by the one in which the 
stream is traveling at the greatest velocity. e 

RE-ENFORCED RADIOGRAPHS. Lond. “Rev. Gen. des 
Sc.,” June 15.—A \short article in which he describes experiments 
made with the use of fluorescent screens behind the photographic 
plate, for the purpose of re-enforcing the radiograph or producing 
a darker impression in a shorter time; others who tried it came to 
the conclusion that such images were not as clear and that it was 
due to the granular nature of the re-enforcing plate. He made a 
systematic study of this, using strips of five different re-enforcing 
screens on the back of the same impression and also a band in 
which the image was not re-enforced; the resulting print is repro- 
duced. It shows that the actions of the various screens are quite 
different; the greatest re-enforcing was obtained with the sulphide 
screens of Becquerel, and especially with those of Kahlbaum, both 
of which fluoresce with a violet tint; with a phosphorescent screen, 
or those made of the platinum salts, the impression was less pro- 
nounced than when no screen was used. The sharpest definition 
was where there was no screen, the others showing a sort of halo 
around the edges, but this he found was not due to the granular 
nature of the material, but to a true halo caused by the diffusion of 
the light, and which, therefore, increases with the time of exposure, 
and is due to the fluorescent radiations. 

ANODE RAYS. Sandrucci. “Nuovo Cimento,” March; ab- 
stracted in the Lond. “Elec.,” June 17.—He showed that both elec- 
trodes in a vacuum tube emit so-called cathode rays, the only dif- 
ference being that they are of greater strength at the true cathode; 
at a certain exhaustion there proceed from both cathodes two cones 
of rays, one inclosed in the other or partly separated, which bear 
cliarges of opposite signs; both are deflected by a magnet; there 
is no radical difference between the two kinds of rays. 

CALORIFIC ACTION OF ROENTGEN RAYS. _ Dorn. 
“Wied. Ann.,” 63, p. 160; abstracted in “L’Eclairage Elec.,” June 14. 
—He measured the calorific effect by means of the differential pres- 
sure indicator of Toepler. 

VISIBILITY OF ROENTGEN RAYS. Dorn. “Wied. Ann.,” 
64, p. 650; abstracted in “L’Eclairage Elec.,” June 4.—A reply to the 
criticism of his recent pubfications on this subject. 

X-RAYS. Kalischer. “Elek. Zeit.,” June 16.—The beginning of 
a review of the subject of X-rays, with special reference to that 
which may be of permanent value. 

ELECTRICAL ENERGY FROM THE ATMOSPHERE. 
Winkler. “Zeit. fuer Elek.,” June 12.—A short article on the “cur- 
rent economizer” of von Leon; with this the inventor claims that 
he could obtain part of the current used for lighting and motors 
from the atmosphere or the earth; one of the devices 1s described 
and illustrated. The author ridicules the device and refers to some 
experiments that show that there is no such saving. | 


Swinton. 
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ATTENUATION OF ELECTRIC WAVES. Barton. Lond. 
“Elec. Rey.,” and “Elec. Eng.,” June 17.—A‘n abstract of a Physical 
Society paper on the attenuation of electric waves along a line of 
negligible leakage. 

HALL EFFECT IN LIQUIDS. Bagard. “Nuovo Cimento,” 
March; abstracted in Lond. “Elec.,” June 17.—He defends his dis- 
covery against the attacks of others, and describes some decisive 
experiments. 

MECHANICAL CONCEPTIONS OF CURRENTS. Weyde. 
“Elek. Zeit.,”” June 16.—The conclusion of his article noticed in the 
“Digest” last week. 

ELECTRO-DYNAMIC EQUATION. -Larmor. Lond. “Elec.,” 
June 17.—A short abstract of a recent Royal Society paper on “The 
Complete Scheme of Electro-Dynamic Equations of a Moving Ma- 
terial Medium, and on Electro-Striction.” 


ELECTROMAGNETIC EQUATIONS. Heaviside. Lond. 
“Elec.,” June 17.—A note referring to Lord Rayleigh’s paper in 
the “Phil. Mag.” for June. He thinks that a wrong method of cal- 
culating the “mechanical forcive” has been used in that paper on the 
apparent failure of the usual: electromagnetic equations. 


ELECTROMAGNETIC AND MECHANICAL SHIELDING. 
DuBois. “Elek. Zeit.,” June 16.—A reprint of a paper read at the 
recent meeting of the Union of German Elec. Engs. He discusses 
the application of such shielding, with special reference to arma- 
tures with teeth and holes. He defines the shielding action as the 
ratio between the external field and that inside of the shielded 
space, and gives an equation for it, as also for approximate simpli- 
fications. He also discusses the mechanical forces on conductors 
imbedded in such shields, including some experimental results and 
illustrations of the distortion of the field; in all three cases—that 
is, for the wire alone, the shielded wire, and the ferro-magnetic 
conductor—the same number of lines of force will be cut. 

MAGNETIC AFTER-EFFECT. Fromme. “Wied. ‘Ann.,” No. 
5, abstracted briefly in the Lond. “Elec.,” June 17.—He describes 
experiments, studying the so-called magnetic after-effect—that is, the 
time lag of magnetization or magnetic creeping; he investigated the 
case in which the magnetizing force is reduced to a small value or 
to zero. 

MAGNETIC PROPERTIES OF TEMPERED STEELS. 
Mme. Curie. “L’Eclairage Elec.,” June 11.—The beginning of a 
very full, illustrated abstract of her paper, a briefer abstract of 
which was noticed in the “Digest,” February 5 and March 12. 

POWERFUL ELECTROMAGNET. Gagnac. Lond. “Elec. 
Rev., June 17.—A translation of his French Physical Society pa- 
per, without the illustration, which was noticed in the “Digest” 
June II. 


A CONDUCTOR WITHOUT RESISTANCE.—“Science,” 
June 24.—In concluding a brief account of the recent liquefaction 
of hydrogen by Dewar, it is stated that the platinum resistance 
thermometer was used and was cooled to within 6 “platinum de- 
grees” of its zero point when immersed in liquid hydrogen, so that 


if cooled these few degrees more, as can be done by boiling the 


hydrogen under reduced pressure, the platinum would have become 
a conductor with no resistance. (Presumably this statement was 
made by Dewar.) Liquid hydrogen boils at 35° C. above the abso- 
lute zero and by boiling it in vacuum this may be reduced Io or 15° 
more. 

ALTITUDE OF THE AURORA. Abbe. “Terres. Mag.,” 
June.—A continuation at great length of his collection of publica- 
tions on this subject. 

EARTH’S MAGNETISM. Ester and Geitel. “Terres. Mag.,” 
June.—A short article (in German) suggesting a method of deter- 
mining the direction of the vertical earth air electric currents by 
observations of atmospheric electricity; such currents are thought 
to be a cause of a proportion at least of the earth’s magnetism. 

EARTH’S MAGNETISM. Putnam. “Terres. Mag.,” June.—A 
short article with charts, on the results of Eschenhagen’s magnetic 
investigations in the Harz Mountains, in Germany. 

Electro-Chemistry and Batteries. 


ELECTRO-CHEMICAL PREPARATIONS.—‘L’Ind. Electro- 
chimique”; abstracted briefly in “L’Eclairage Elec.,” June 4.—An 
article by Winterler on the preparation of perchlorates by electroly- 
sis; one by Mehner on the preparation of cyanides and of ammonia 
in the electric furnace; and one by Gin and Leleux on the prepara- 
tion of the carbide of calcium by the decarburation of cast iron. 
Also a description of the production of hypochlorites of sodium 
with the Tailfer electrolyzer, which is.of interest on account of its 
simplicity. 

PROGRESS IN ORGANIC ELECTROCHEMISTRY. Krue- 
ger. “Elektrochem. Zeit.,” June 1.—The continuation of his long 
article. 

ELECTROLYTIC ANALYSES. Arth. “L’Eclairage .Elec.,” 
June 11.—The continuation of his article. 

ELECTROLYSIS OF SULPHUR. Gross “Elektrochem. 
Zeit.,” June 1.—The continuation of his article on the alleged de- 
composition of sulphur by electrolysis. 





CYANIDE PROCESS. Holms. “Eng. Mag.,” July.—An ar- 
ticle on the cyanide process as applied on the Rand. This process 
is said to be the most important advance in gold metallurgy 
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achieved since the Rand became a mining centre. The process is 
described with the aid of illustrations of the plant; the precipitation 
of the gold is effected either by zinc shavings or by the electric 
process, the latter being referred to only briefly. The tailings treat- 
ed by the cyanide process yielded over 30 per cent. of the whole re- 
turn of gold from the mines. 

ELECTRO-CHEMISTRY IN THE METAL INDUSTRIES. 
Cowper-Coles. “Eng. Mag.,” July.—Brief, illustrated descriptions 
of various processes (most of which appear to be his own}, to 
which fuller descriptions have already ‘been referred to. He de- 
scribes the electro-galvanizing method of large iron pieces, the 
manufacture of reflectors, the recovery of tin and the manufacture 
of white lead. 


Units, Measurements and Instruments. 


VERIFYING WATTMETERS. Aliamet. “L’Elec.,” June 18. 
—A description of a short method for verifying a wattmeter which 
has been carefully calibrated, in order to find whether it will give 
correct results in all cases, and showing how the correction factor 
may be determined. For exact readings in all cases both windings 
should have a negligible reactance, but this is not always the case 
with the fine wire coil; the shunt winding of a good wattmeter 
should have an impedance practically equal to its resistances, so that 
the phase of the current will be the same as that at the terminals. 
With the aid of vector diagrams and simple equations he discusses 
each of the three cases in which the circuit to which the wattmeter 
is connected has a positive, zero or negative reactance First, when 
it is positive the instrument will give too high readings, although 
the current in the derived circuit is lessened by the reactance of the 
fine wire coil; if tthe reactance of that circuit is zero the wattmeter 
will always give the correct results, whatever be the reactance of the 
circuit to which it is connected. If the shunt circuit has a nega- 
tive reactance—that is, if the capacity of the additional resistance coil 
predominates—the correction coefficient is greater than unity. In 
the second case the circuit to which the instrument is connected has 
zero reactance; if the wattmeter has a positive reactance the read- 
ings will be smaller the greater the frequency, or if it has a negative 
reactance the readings will be less proportionate with the frequency. 
In the third case, in which the reactance of the external current is 
negative, then if the shunt circuit of the instrument has a positive 
reactance the readings will be too low; they will be too high if that 
shunt coil has a negative reactance, the coefficient varying with the 
frequency. In swmmarizing these results he states that a wattmeter 
whose shunt circuit has a reactance gives incorrect results, al- 
though it may have been carefully calibrated; these results will be 
too high when the reactances of the circuits, the principal and the 
derived, have the same sign and they will be too small when the re- 
actances of these circuits have different signs; when the reactances 
are equal and of the same sign the results will be exact, but this 
case seldom occurs. To verify the wattmeter rapidly as regards the 
reactance of its shunt circuit, it should be connected to a circuit 
whose reactance is negligible, as, for instance, one consisting of in- 
candescent lamips, supplied from a constant source of potential but 
with a current whose frequency can be varied greatly; the real pow- 
er will then remain constant and the wattmeter should always show 
the same reading; if the readings diminish while the frequency in- 
creases it is certain that the reactance of its shunt coil is not negli- 
gible; to determine its value the real power should be measured 
with a voltmeter and amperemeter, and the coefficient of correction 
and reaction can then be calculated from the formulas which he 
gives; it will not be shown whether the reactance is positive or neg- 
ative, but this is not important; if it is found that it has a reactance 
it will nevertheless be possible to use it, but it will be necessary to 
use also a voltmeter and an amperemeter, so as to introduce the cor- 
rection factor. 

HYDROGEN VOLTAMETER. Naber. “Elektrochem. Zeit.,” 
June 1.—A short article giving the results of what appear to have 
been very extended experiments made by him to test the reliability 
of well-constructed hydrogen voltameters; he placed these in series 
and varied the various factors, from which he concludes that it may 
be a very reliable instrument; inside of a half hour he obtained re- 
sults correct to within 1-15 of a per cent.; in special cases an accu- 
racy of one-hundredth of a per cent. can be obtained without spe- 
cial trowble in a laboratory. He suggests that this should be used 
as a standard instead of the silver voltameter, and in conclusion 
gives an illustrated description of his improved instrument. 


DETERMINING THE MECHANICAL EQUIVALENT OF 
HEAT. Baille and Fery. “Comptes Rendus,” May 23; abstracted 
in “L’Ind. Elec.,” June 10, and briefly in the Lond. “Elec.,” June 17. 
—They determined this equivalent by measuring the tendency of a 
copper cylinder to rotate in a rotary magnetic field. 

MAGNETIC OBSERVATORIES AND ELECTRIC RAIL- 
WAYS. Bezold. “Elek. Zeit.,” June 16.—An article on the inter- 
ference of electric railways, with the observations at magnetic ob- 
servatories. The limit of 15 km radius, inside of which no electric 
railroad is to be allowed to approach the observatory at Potsdam, is 
thought to be insufficient, as disturbances have been noticed up to 
distances of 17 km; he shows that while there may be no disturb- 
ance in the declination, it may be considerable in the horizontal 
and vertical intensities, and it is therefore a mistake to limit the dis- 
tance by the effects on the declination. Magnetic forces are now 
measured to I unit in the fifth decimal place, and in Potsdam the 
measurements are even made to one-twelfth of this; all three ele- 
ments, namely, the declination, the horizontal and vertical intensi- 











JULY 9, 1808. 


ties, should be considered in connection with the protection of such 
observatories; the distance to the railway is no criterion, as its po- 
sition’ with reference to the observatory is also important. The 
simplest solution would be to use dowble circuits on the electric 
lines or else accumulators. 





MAGNETIC OBSERVATIONS AND ELECTRIC RAIL- 
ROADS. Eschenhagen. “Terres. Mag.,” June.—A short article 
(in German) calling attention to the very injurious effect of electric 
railways on the measurements in such observatories; in the one at 
Potsdam, Germany, the effects of the railway currents would have 
to be reduced 1000 times before they would be negligible; a radius 
of 15 km, within which it is intended to prevent electric railways 
from passing, would, therefore, not be sufficient. Measurements are 
at present being made to determine the effect of such railways at 
different distances, and also to find whether bodies of water would 
act as shields to the current circulating in the earth; meanwhile he 
recommends that observations in this direction by other observa- 
tories should be published. 


INTERRUPTERS FOR INDUCTION COIL. Margot. “Sc. 
Am. Sup.,” July 2, translated from “La Nature.”—An illustrated de- 
scription of his device, which is based on the action of the well- 
known Roget coil, which is a suspended spiral that will contract 
when the current is passed through it, the contraction breaking its 
own circuit in a mercury cup; the advantage claimed is simplicity; 
the whole apparatus should be placed in a wide-necked bottle, which 
is closed; a bar of soft iron is placed in the middle of the coil, the 
object of which is to give greater amplitude to the oscillations 
without affecting their rapidity; the amplitude may reach 2 centi- 
meters with currents from 15 to 20 amperes; to vary the rapidity of 
the oscillations a clamp is used to make any desired number of the 
turns of the spiral immovable. Another device illustrated consists 
of a fixed solenoid with a movable core suspended by a spring. 


PREPAYMENT METER.—“Elec. Rev.,” June 29.—An illus- 
trated description of the Bastian device as attached to the Thom- 
son meter, which was referred to in the “Digest” last week. 


Telegraphy, Telephony. and Signals. 


ACOUSTIC TELEGRAPHY THROUGH THE SEA. Hardy. 
“L’Ind. Elec.,” June 10; “L’Eclairage Elec.,” June 11; “L’Elec.,” 
June 18—An abstract of an Academy paper on the use of the 
microphone in connection with acoustic telegraphy through water. 
It is well known that sound vibrations are transmitted to great dis- 
tances through water, but the vibrations are so small that 
a very sensitive receiver must be used; experiments made 
by the French Navy Department at Cherbourg have shown 
the great superiority of the “pivot microphones” for such 
purposes; these are made of a small disc of carbon secured 
to the centre of the vibrating diaphragm; the “pivots” or carbon 
points are placed around this disc, each being mounted with a coun- 
ter weight for regulating the pressure on the carbons; there 1s a 
small quantity of mercury around each pivot for making connection 
without interfering with the movements. 


WIRELESS TELEGRAPHY. Ducretet. “L’Ind. Elec.,” June 
10.—A short account of his recent paper before the International 
Society, describing experiments with the “radio-conducting tube” of 
Branly. 

SUBMARINE CABLES IN TIME OF-WAR.—Lond. “Elec.,” 
June 17.—A reprint of the recent correspondence in the London 
“Times,” which has already been noticed in the “Digest.” 


COMMON LINES FOR SEVERAL TELEPHONES. West. 
“Elek. Zeit.,” June 16.—A reprint of a long, illustrated paper, de- 
scribing his system, in which several subscribers on the same line 
may be individually called or may call each other. Last year he 
described in that journal a similar system (see “Digest,” Dec. 11), 
in which, however, only one of the subscribers could be called from 
the central station, although each could call the station; in the pres- 
ent system this objection is overcome. 

TELEPHONY. Wehrenalp. “Zeit. fuer Elek.,” June 12.—The 
conclusion of his long serial. 

ANNUNCIATOR. Tournaire system. “Elek. Zeit.,” June 16— 
An abstract, with the illustration of the description noticed in the 
“Digest” June II. 


TRANSMITTING PICTURES. Armengaud. “Sc. Am. Sup.,” 
July 2; translated from “La Nature.”—An illustrated description of 
the (proposed) device of Dugsaud, which he calls a “teleoscope,” 
a briefer description of which was referred to in the “Digest,” June 
11. The article speaks of the “conclusive results” obtained by M. 
Dussaud. The illustrations (which are not reproductions of photo- 
graphs) show an extremely simple apparatus. Nothing is said Of 
actual tests nor of actual existing apparatus, the illustrations being 
said to show merely the “principles” iff their “essential elements.” 


Miscellaneous. 


ELECTRIC HEATING.—A four-page monthly paper, entitled 
“Chauffrage Electrique,” has just been started in Paris; it is devoted 
to the processes and apparatus of Le Roy; an article begins the 
description of this process and another describes some of the ap- 
paratus. 

AMBROINE.—“L’Ind. Elec.,” June 10.—A description of this 
new insulation material, which was referred to some time ago in the 
“Digest.” 
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MEETING OF GERMAN UNION OF ELEC. ENGS.—“Elek. 
Zeit.,” June 16.—A brief running account of the annual meeting in 
Frankfort o. M., June 2 to 5, but referring only to the business and 
social features. The attendance was very large; the traction lines in 
that city were visited; all the lines are run electrically, and require 
980 kw, which is obtained from the alternating-current central light- 
ing station, and is transformed at a sub-station into continuous cur- 
rents. It was decided to revise the rules and regulations for installa- 
tions; those concerning high-tension circuits adopted provisionally 
last year were now finally adopted. The committee on incandescent 
lamps was continued. The method for electrically measuring incan- 
descent lamps which was provisionally adopted last year was defi- 
nitely adopted. The standard screw sockets and lamp bases recently 
described by Handhausen (see ‘Digest,’ June 11 and 25) were 
adopted. The membership is now 2112; the new president is Wil- 
helm von Siemens. The Lond. “Elec. Eng.,” June 17, begins an ac- 
count of this meeting; no papers are abstracted in the present por- 
tion. 

PARIS EXPOSITION.--“L’Ind. Elec.,” June 10.—A list of the 
electrical commission appointed by the Government; Mascart is 
president and Fontaine vice-president; the commission consists of a 
large number. 


ELECTRICITY FOR HEATING PURPOSES. Smith. “Wis- 
consin Eng.,” April.—A discussion of a general natuie giving some 
data to show what has been accomplished in this direction; it is very 
favorable to electric heating. He claims that the statements show 
that the electric heating of buildings is and can be done efficiently 
and economically. Among other statements he cites an experi- 
ment made in Philadelphia, which showed that in preparing an ex- 
cellent dinner for eighty-one persons 328 to 498 watt hours per week 
of six dinners per individual were required, or 64 watts per meal, 
costing 7% cents per week per person. 


Notes of the Independent Telephone Convention. 





THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY made no exhibit at the hotel, but invited everyone interested to 
witness the lively exhibit at its factory on the West Side. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY showed in one 
of the corridors a pair of wall sets which attracted no little attention on ac- 
count of their unusual character. One was enameled in white and the other 
in black, the mechanical details being carried out to correspond; for example, 
the use of white and black connecting cords and wires, nickel and black 
japanned fittings, etc. Magneto boxes are provided with plate glass windows, 
through which the interior mechanism ceuld be seen as customary with in- 
struments made by this company. 

THE ERICSSON TELEPHONE COMPANY, of New York, made an 
extensive exhibit in the hotel, including samples of the large line of imported 
Ericsson apparatus, and also the material made up in this country. Among 
the devices shown was one horizontal row of jacks from the standard sec- 
tional trunking board, which is now coming into extensive use on the other 
side; in fact, one 24,000-line board—that in Stockholm—has_ recently been 
changed from multiple to the Ericsson transfer system. Ericsson Swedish 
desk sets, a new all-nickel desk set designed like that used by the American 
Bell exchanges, breast-plate operators’ transmitting sets and many other in- 
struments and details were on exhibition, including a line of wall instruments. 
The demand for a type resembling in appearance that commonly used in this 
country has caused the company to get out the woodwork for such an in- 
strument, the mechanical parts being imported and mounted thereon. This 
combination makes a highly satisfactory instrument. Mr. L. P. Smith, presi- 
dent of the company, was in charge of the headquarters at Chicago. 


THE VICTOR TELEPHONE MANUFACTURING COMPANY, of Chi- 
cago, occupied one of the parlors of the Palmer House, and had there on 
exhibition samples of its various specialties. One of these is a receiver which 
ingeniously provides against the adjustment of the air gap being affected by 
temperature, and still uses a standard type of shell. This is effected by 
mounting the soft iron pole pieces on a disc fastened firmly to the head end 
of the receiver, a sliding joint being left between the pole pieces and the per- 
manent magnet. A 1oo-line board for common return systems was also shown, 
the interesting features of this board being the fact that the drop frames are 
entirely insulated from each other, not being connected together at all, even 
by the night bell circuit, so that there is no chance of cross talk through 
defective insulation in the drop coils, Each jack is provided with an inde- 
pendent ringing key, which cuts off both poles of the line in case a metallic 
circuit is used, giving no possible chance for ringing back. Machine-wound 
induction coils, with even layers and paraffin paper between the layers, were 
also on exhibition, as was a section of cross-connection board by the company 
for use with Maxstadt link or wire fuses. One of the wall sets is interesting 
in that the cells of battery are mounted in the case back of the magneto box 
and transmitter. Here there is room for three cells, no more space being 
provided than in the ordinary instrument with battery box, although, of course, 
the instrument stands out a little further from the wall. The transmitters, with 
carbon granules about 1-32 of an inch in diameter, were shown, as was also 
a line of generators guaranteed to run through 12,000 ohms resistance. The 
Victor Telephone Manufacturing Company has purchased the entire business 
and patents of the Phenix Telephone & Manufacturing Company. The general 
manager of the new concern is Mr. W. T. Blaine, and the general superintend- 
ent is Mr. E. E. Yaxley. The new “company will continue to manufacture 
the Phoenix products, with improvements, and Mr. Blaine wishes it understood 
that the name of the company is intended to be a guaranty of all apparatus 
before and after purchase. 
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A New Self-Oiling Engine. 


The engine represented in the illustration is conspicuous for its attractive 
design and massive proportions, and has, besides, many features of exceptional 
merit. It is known as the Skinner self-oiling automatic engine, and is made by 
the Skinner Engine Company, Erie, Pa. 

The slide valve is used in this engine, it being, it is claimed, balanced within 
20 per cent. of perfection. It is guaranteed to remain steam tight for a period 
of five years without any attention. It is operated by a governor of peculiar 
construction, consisting of hut three parts, namely, the eccentric arm, weight 
and spring. The governor is mounted in a wheel on frictionless roller bearings, 
and is said to be the only type, in which friction is entirely eliminated, that 
will maintain perfect regulation. The manufacturer claims that it will maintain 
the same regulation with steam pressures ranging from 30 to 100 pounds. It 
is stated that the whole load may be thrown on or off the engine instantly, and 





Fic. 1.—ENGINE WITH OUTSIDE G@VERNOR. 


that the sudden change will not cause a variation of over 1 per cent. above or 
below the normal speed of the engine. The speed of the engine can be changed 
40 per cent. by simply bolting on or taking off weights, and maintain the same 
regulation. 

Fig. 1 shows the engine provided with an outside connected governor. This 
engine is also built with the valve operated by inside connected governor with 
eccentric on the shaft. 

Particular attention is called to the new system of lubrication with which this 
engine is provided, and the accompanying diagram will aid in obtain- 
ing a clearer understanding of it. A constant 
stream of oil is delivered to every bearing, in full 
sight of the operator. After leaving the engine 
the oil and entrained water coming from the 
stuffing box are separated; the oil returns to the 
supply tank on the inside of the sub-base, which 
is provided with a filter in which the oil is puri- 
fied to be returned to the engine in as pure a 
condition as when. first entering. The engine is 
just as accessible for examination and adjustment 
as any open engine, oiled in the ordinary way. 
It is claimed that an engine of 50 horse-power 
can be operated ten hours per day for one year 
on a consumption not exceeding 5 gallons of new 
oil, which is added from time to time, as required. 

The various devices that are combined in the 
make-up of this system are said to be entirely 
new. They consist of jointed oil feeders, which 
can be lifted away from the parts oiled; a noise- 
less positive motion pump supplying the reservoir 
above the engine with oil; an oil and water sep- 
arator, which is said to be something new in me- 
chanics, and a filter and supply tank. The oil 
that is not used is returned to the supply tank 
through an overflow pipe. Every part of the oil- 
ing apparatus is in plain sight of the attendant, 
and there is no possibility of clogging, neither is 
there fibrous filtering material to interfere with 


the free circulation of oil. 





Electrical Exhibits at the Trans-Mis- 
sissippi Exposition. 


THE AMERICAN ELECTRIC TELEPHONE COMPANY’ 

A new too-line express switchboard is a most 
interesting feature of the exhibit of the American 
Electric Telephone Company, of Chicago. This 
board is built for metallic lines, and is equipped 
with self-contained jacks and drops, the drops 
being mechanically  self-restored by the plugs. 
There are no drops in the cords, the ringing off 
being effected through the main drops, which 
are restored on pulling out the plugs as 
well as upon pushing them in. There are no 
ringing cams, the ringing being effected by pushing the plug deeper into the 
jack than its normal position. One of the most interesting features of this board 
is the mounting of the combined jacks and drops, each set constituting a small 
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draw which is removable from the front of the board, and is firmly fastened in 
place by screws and nuts on the back of the board, which also make the line 
contacts. The connecting line wires are soldered to lugs, and need never be un- 
soldered for removal or replacement of the drop and jack. 

Another board, called the “Universal,” made by the same company, is also 
exhibited. This has the jacks in a separate panel from the drops, the latter 
being restored manually by means of a common drop lifter for each two vertical 
rows of drops. Beside these boards the company shows an extensive line of 
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wall and desk sets, cabinet instruments, sound-proof cabinets, bridging ’phones, 
etc. The Burns two-pole receiver with adjustable air gap is used universally 
with these instruments, as is a solid back microphone with carbon cap and 
carbon plate. A new method of mounting the microphone for, vertical adjust- 
ment is used on some of the instruments, comprising a simple two-arm parallel 
motion by which the direction of the mouthpiece is always maintained hori- 
zontal. These arms are also arranged to swing in a horizontal plane about a 
vertical hinge. Some of the magneto boxes are constructed with plate-glass 
windows, by which the neat design and high-grade finish of the parts within 





AMERICAN ELECTRIC TELEPHONE COMPANY. 


are shown. A large line of lightning arresters, replacing coils, induction coils, 
power generators, testing sets, etc., is exhibited in a showcase. Mr. S. J. Bear 
has charge of the exhibit. 
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WESTERN TELEPHONE CONSTRUCTION COMPANY. 

Occupying an advantageous position between two aisles on the south side of 
the building is the exhibit of the Western Telephone Construction Company, of 
Chicago. One of the main features of this exhibit is a section, comprising three 
100-line panels, of the Western multiple switchboard, built for 1000 or more lines. 
A few details of the construction of this board may not be out of place, owing 
to its recent development and up-to-date character. The so-called multiple fea- 
ture of the board is not obtained on the jacks, but is obtained on the cords, 
requiring on this account manipulation by two operators to complete the con- 
nection, but effecting this much more simply than by means of plain trunk-line 
transfer systems. Each pair of cords at each operator’s position has connected 
to it a number of single ended cords ending in plugs which multiple it at every 
third operator’s position along the board. Each operator also has a number of 
buttons by which she may multiple her microphone and head telephone 
with the talking and listening set of anyone of one-third of the other operators. 
On receiving a call for a jack out of her reach, the answering operator speaks 
to another operator who can reach this jack, tells her the number of the cord 
with which she answered the call and also the number of the line wanted, the 
second operator picking up the corresponding multiple plug and completing 
the connection in the proper jack. A board of this kind, while not strictly a 
multiple board, is obviously much simpler than a board in which all the sub- 
scribers’ lines are multiplied within reach of each operator’s position. The 
boards are fitted with ringing-off drops, and are further equipped with visual 
disconnecting signals for proper signalling between the operators. When a 
subscriber rings off, the ringing-off drop opposite the answering operator for 
that call drops, the operator pulls out the corresponding plug on the spring 
jacks and manually restores the ringing-off drop. The dropping of the plug 
into its seat makes a contact which illuminates a lamp corresponding to that 
cord in front of both operators concerned, the lamps being extinguished only 
when the multiple plug with which the connection was completed is removed. 
Many other details of this board are of interest. The front of the board is 
finished in black oxidized copper, the drop shutters falling over the spring 
jacks so that the insertion of the plugs restores them. The drop coils are 
cut out by the insertion of the plug, and the ringing-off drops are bridged 
across the line, thus removing any inductance from a series insertion in the 
circuit. Single cams are used for ringing both ways in the line, and also for 
listening in, being fitted with a catch in the listening-in position, so that the 
operators may remain in ,the line with both hands free for other work. This 
is found of value particularly in toll line service. .The switchboard cords are 
reinforced with extra heavy insulation for about 15 inches back from the plugs. 

In smaller switchboards there is shown a 200-drop table board, and a 100-drop 
standard cabinet board. These boards, as are all the smaller boards made by 
this company, are cabled out 6 feet to reach lightning arresters, without any 
splicing. They are wired with tin-reed wire, covered with one winding of silk 
and two of cotton, and the whole paraffined. Besides these boards, the com- 
pany shows a 1ooo-line lightning arrester, distributing and cross connecting 
board, fitted with lightning arrester discharge gaps each side of the fuses. 
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There is also shown a large line of cabinet desk sets, patrol boxes, extension 
bells, induction coils, Western ‘‘Giant”’ batteries, bridging and series bells, etc. 
Mr. S. C. Platt has charge of the exhibit. 

THE AMERICAN BELL TELEPHONE COMPANY. 

Through the agency of the Nebraska Telephone Company the American Bell 
Company makes one of its complete exhibits, which are becoming such attrac- 
tive features at all modern expositions. As it has done at several previous 
expositions, it shows here an extensive line of historical instruments laid out in 
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showcases in their chronological order, beginning with Professor Bell’s early 
instruments and running down to the most up-to-date transmitter and receiver. 
In the centre of the booth is mounted a specially sensitive microphone, as- 
sembled with a large diaphragm connected with instruments in booths in an- 
other part of the exhibit across the aisle. With this experiments are shown 
illustrating the sensitiveness of the modern microphone. Two loud sounding 
receivers are mounted overhead with megaphonic sound concentrators and are 
connected, as are a large number of hand telephones, with a circuit running 
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in from a roof garden in Omaha, by which the music there can be plainly 
heard. In addition to these a number of interesting telephone instruments for 
peculiar uses are shown, including a complete diver’s set, shown with the 
diver’s suit at one end and the boat arrangements at the other. There are also 
a marine bridge set, a marine set specially designed for use in military tops, 
and a set for use in mines ingeniously fitted with the shaft of the bell striker 
as well as the shaft of the magneto crank projecting through oil glands in the 
water-tight case. A signal set for use in military or other field operations is 
shown, comprising a reel mounted for carriage on a man’s back, holding some 
2 miles of rubber covered twin wire and an instrument consisting of a solid 
back transmitter, receiver and microphone battery, which may, if desirable, be 
cut into the main line with a key by which Morse 
signals may be transmitted and read by means of 
a telephone receiver. Large maps of the long-dis- 
tance lines are mounted on the wall, red lines in- 
dicating the copper wires, which now run from 
Kearney, .Neb., some distance west of Omaha, clear 
to Bar Harbor, ‘Me., and from North Dakota to 
Mississippi. Diagrams showing the number of ex- 
change subscribers and the estimated annual num- 
ber of connections between the same give the latter 
figure for 1898 as almost exactly 1,000,000,000. 

The Nebraska Telephone Company plans later to 
put in a complete 2000-line exchange board of the 
very latest common battery type, with all the up- 
to-date improvements, and show it in service with 
a complete equipment of auxiliary exchange ap- 
paratus, such as motor generators, storage bat- 
teries,.etc., carrying on the work of the exposition. 
The exhibit is in charge of Mr. H. Vance Lane, 
who is ably assisted by Mr. A. S. Rodgers and 
Mr. W. L. Richards.. 


THE CHICAGO EDISON COMPANY, 

The Chicago Edison Company deserves great 
credit for the educational exhibit it has prepared, 
giving a most complete insight into all the affairs 
and business of the company. An attractive booth 
has been built, containing a very large number of 
photographs of all the buildings, boilers, engines, 
machines, etc., of the company’s works, plans and 
elevation, of the largest engines, forms and blanks 
of the company’s contracts, records and load curves 
for the last ten years, feeder reports and charts 
from Bristol recording gauges, photographs of the 
officers and the employees in groups, and a chart 
administration of the company, branching out from 
the president, Mr. Samuel Insull, through the 
heads of the various departments to the minor em- 
ployees. 

Beside these paper exhibits, the company has in- 
stalled in its booth a full-sized equipment of its dis- 
- tributing system from the underground duct to the 
lamp socket. Heavy lead-covered cables are brought in through a vitrified 
duct, passed through a feeder coupling box and from there through a Tailleur 
three-wire feeder junction box of about 4ooo amperes capacity. On account of 
the radical differences between this and the standard Edison feeder junction 
box, a brief description may be of interest. The box is rectangular in shape, 
built to be placed against the wall of a man-hole, with a cast-iron door opening 
on hinges. Three heavy bus bars run across the box one above and behind 


the other, with six lugs arranged to be fused to each bus. The whole box is 
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about 2 feet wide, 2 feet high and about 15 inches deep. It is most completely 
fitted out. Around the door are tap bolts to fasten the latter down firmly on a 
rubber gasket. A lamp is operated by a flush switch so that it automatically 
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lights up when the door is opened, and two test lamps are also included. An in- 
genious feature is the provision of holes for plugs in the lugs and busses, 
whereby a flexible cable can be used to join the lug to the bus while re-fusing. 

From the junction box, mains are laid to a Tailleur service box, and from 
there by means of standard open interior work to a main cut-out and a T-H 
wattmeter and two Hale discount meters for the application of the Wright 
demand meter system. This meter, which is now becoming well known, has 
been extensively adopted for the Chicago Edison Company’s feeder work, hav- 
ing been found very reliable on account of its simplicity. The current simply 
heats a spirit thermometer bulb, raising a certain amount of the liquid, corre- 
sponding to the maximum load, over a bend in the tube, the amount sent 
over reading directly on a triple scale. One reading of this scale gives the 
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maximum number of amperes passing for anything but a very brief period; an- 
other reading gives the number of kilowatt hours to be charged for at full rate 
during the summer; and another the same for the winter months. These corre- 
spond with contracts made with the customers, which read that the amount 
consumed shall be paid for at a rate of 1 cent per lamp hour until the 
total monthly consumption reaches, in the winter, the equivalent of forty-five 
hours’ use of the maximum current taken at any one time, as shown by the 
discount meter, and in summer fifteen hours. All current used above this 
amount is charged for at one-half cent per lamp hour. Thus on the scales of 
the meter (one of which is used on each side of the three-wire system), ten 
amperes correspond to seventeen kilowatt hours for summer and fifty-two for 
winter. 

Beside this apparatus the exhibit includes other underground details designed 
by Mr. George Tailleur, the superintendent of the underground department of 
the company, and, like the apparatus mentioned above, manufactured in the 
company’s own shops. Among these details are high tension couplings, one of 
which is shown on an arc light single conductor and others on a three-phase 
power transmission line. These couplings consist of ground copper discs with 
a centring pin in one and a corresponding hole in the other, the two discs 
respectively sweated to the ends of the conductors they are intended to join 
and arranged to be tightly drawn together face to face. They are surrounded 
by hard rubber sleeves, which are tapped to the cable insulation and further 
surrounded by brass sleeves tapped and threaded in such a way that they may 
be screwed together much as is a fire hose coupling. Between the abutting 
ends of the hard rubber sleeves is placed a soft rubber gasket to maintain the 
continuity of the insulation. 

Still other apparatus of the company’s make is shown, one piece being a 
marble-lined, cast-iron, cut-out box equipped and in service for the lighting 
of the booth. Current is supplied for this purpose by means of two G. E. type 
C A shunt-mound motors, coupled together and running as a motor generator, 
transforming the 500 volts supply to 110 volts delivery. The Chicago Edison 
exhibit is in charge of Mr. H. E. Niescz. 

THE GENERAL ELECTRIC COMPANY, 

The General Electric Company makes a most comprehensive exhibit cover- 
ing electrical apparatus for all purposes with the sole exception of telegraph 
and telephone equipments. One of the most interesting features of the exhibit 
is a series of current transformations made therein, power being taken from the 
equipment in the power house, which, by the way, is entirely General Electric, 
passed through a large number of machines and finally consumed in the lamps 
scattered about the exhibit. The power is taken in the form of direct current at 
500 volts by a 110-kw generator running as a motor and joined by means of a 
flexible coupling to a 150-kw, three-phase, compound wound, alternating current 
generator. This generates current at 1000 volts, which is transformed down in 
three stationary transformers with both primaries and secondaries arranged in 
delta connection, from which it is delivered to a three-phase, four-pole, sixty- 
cycle rotary converter. This delivers it as direct current, at 220 volts, which is 
used to charge a battery of chloride accumulators. These are arranged with 
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end cell switches for voltage regulation, and deliver current to 110-volt lamps 
on three-wire lines, the accumulator acting also as an equalizer. 

Among these machines of most recent development stands the original Edi- 
son generator from the steamer Columbia. This, until very recently, has been 
giving continuous service from the time it was first operated in 1879. It is sur- 
prising to notice how closely this machine resembles modern dynamos of the 
same type. This machine is to be sent to the Smithsonian Institution. 

In the centre of the exhibit is-a large pyramidal tower on which are mounted 
all sorts of electrical auxiliaries, porcelain fittings, overhead line details, etc. 
The tower is surmounted by a sphere studded with miniature lamps. In a 
showcase there is also shown a full line of samples of miniature and decorative 
lamps made by the General Electric lamp works. On tables are shown a large 
number of fan motors, both direct and alternating, circuit breakers, motor 
starters, instruments, etc. In one corner is a complete X-ray exhibit in opera- 
tion in a light-proof booth. In the line of street railway motors, one G. E. 
1000 motor and one of the new G. E. 57 motors with the four internally pro- 
jecting field poles and other improvements are shown. The latter is equipped 
with a magnetically operated clutch brake and the appropriate controlling 
therefor, viz., B13. A complete switchboard is fitted up with the latest instru- 
ments. A line of stationary transformers is shown, the largest having a 
capacity of 15 kilowatts. Open and enclosed arc lamps, among which are sev- 
eral of the new baby 1%4-ampere lamps, illuminate the exhibit. Induction 
motors, running up in size to 15-kw capacity, show the application of the manu- 
ally operated internal short circuiting device in the revolving secondary for 
obtaining a good starting torque. In the line of meters the new Thomson in- 
duction integrating wattmeter, whereby the bothersome commutator can be 
done away with for A. C. work, is of interest, as is the new two-rate wattmeter 
with self-winding clock, for charging a higher rate at the time of day covering 
the peak of the load. Mr. R. A. Swain is in charge of the exhibit. 

CHAS. A. SCHIEREN & CO, 

A mammoth 72-inch three-ply belt is the most prominent feature of the belt 
exhibit of Charles A. Schieren & Co., of New York. This belt is of a type 
termed “Electric,” and is ,perforated to run properly at the high speeds com- 
mon in dynamo work. The capabilities of the belt in this respect are well 
illustrated by a photograph in the possession of Mr. H. A. Giese, who is in 
charge of the Schieren exhibit. This photograph shows a belt running looser 
than is customary with link belts, the slack side above almost touching the 
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tight side below and no flapping is apparent. In smaller belts there are shown 
quite a number with a new method of fastening the various plies together along 
the edge of the belt, this method comprising a series of headless wire screws. 
The same method is used in fastening together the parts of solid round belts. 
A patented link belt manufactured by this house is shown, and the advantages 
of the American joint, by which the belt is allowed to hug tightly the most 
steeply crowned pulleys, are explained. In the background of the exhibit are 
some mammoth oak belting butts, one of which is about 6 x 10 feet in size. 
A large line of lace leathers, twisted round belting, belt cord, belt dressing, etc., 
is also shown. 





A Marine Generating Set. 


We illustrate herewith some of the latest types of apparatus built by the 
Rushmore Dynamo Works, Jersey City, N. J., which concern has for years 
made a specialty of marine equipment. 

Fig. 2 shows the latest type marine generating set, with multi-voltage dynamo 
rated at 15 kilowatts at 500 r. p. m. The engine is built after the latest torpedo 
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boat practice, all parts being of finished forged steel and the governor being 
of the improved Rites pattern. The governor is said to control the speed within 
one-fourth of 1 per cent. The dynamo has a simple parallel armature, and will 
deliver its entire output through a single circuit at one voltage, or at as many 
voltages and through as many separate circuits as there are pairs of poles. 
In marine plants with storage batteries the machine runs in parallel with the 
battery at full load, and at light load one pair of brushes is connected at the 
switchboard with the lighting circuit and the other pair to the battery, the 
voltage in the battery being increased to any amount required to charge the 
cell, thus doing away with boosters and wasteful resistances. This is a great 
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improvement on shipboard, as it has always been necessary heretofore to run 
the dynamo all day to charge the batteries, even though they form but a small 
load for the plant. The machine is exactly the same as other multipolar dy- 
namos, the only difference being in the method of connecting up, and the ma- 
chine works on the same principle as the Rushmore larger dynamos used in 
connection with feeder and main and elevator systems. 

Fig. 1 shows the new type pilot house projector. The same apparatus is 
made with tall base for mounting on deck, while the 24-inch and 3o-inch sizes 
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built for the navy have two small motors in the base with wires leading to a 
distant controller for swinging the beam in any direction. Within the past 
sixty days the Rushmore Dynamo Works has shipped over 100 complete search- 
light equipments for the use of the government on auxiliary cruisers and 
transports. 














A Hotel Telephone. 


The instruments illustrated herewith are designed for hotel use by Messrs. 
Plummer, Ham & Richardson, 619 Main Street, Worcester, Mass. They possess 
some special advantages, among which attention may be called to the follow- 
ing: First, there are no receiver cords in rooms to break; second, the instru- 
ment is claimed to be the simplest and neatest ’phone made for hotel and 
school use; third, the battery is cut in and out at the office, whete a constant 
watch can be kept on it; fourth, the receiver cannot be broken as it is sta- 
tionary and a part of the instrument proper, and fifth, owing to the simplicity 
of the instrument it can be sold at a figure low enough to enable hotel men to 
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install a large number of them when required. The instrument is attractive in 
design and well made. The system can be applied to the same wires used for 
annunciator and return call purposes. 

The firm is ready to arrange with construction houses throughout the United 
States to act as agents for this instrument. 








Improved Bit Stock. 


A most useful angular bit stock which will no doubt prove of great value to 
telephone construction men and electrical wiremen in general, has just been 
placed upon the market by Messrs. C. Meister & Co., Allentown, Pa. By re- 
ferring to the illustration it will be seen that by pulling out the set pin this 
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A UseFUL Bir Stock. 
tool can be deflected and blocked at the various angles shown by the dotted 
lines. The limit, which is beyond the right angle, works as easily as on all 
the others. The firm claims that by the large gear attached to the chuck an 
inch hole can be bored with less power than a three-quarter inch hole with any 
other angular bit stock in the market. The ingenuity and simplicity of the 
design speak for themselves. The use of this bit stock will certainly eliminate 
one of the heretofore disagreeable features of inside electrical wiring of all 
descriptions. 
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Grooming and Clipping with Electric Power. 





The electric motor has become a necessary adjunct to every well appointed 
modern stable, whether livery or private, and horses are now groomed and 
clipped by electricity, with both neatness ‘and dispatch. 

The advantages of the application of the electric motor to grooming and clip- 
ping machines were early realized by the American Shearer Manufacturing 
Company, of Nashua, N. H., and its efforts toward supplying a demand for 
electrically driven groomers and clippers has met with considerable success. 
Hitherto, however, it has supplied merely the machinery, exclusive of the motor, 
but owing to a demand which has arisen for complete grooming and clipping 
installations, it is now supplying the motor as well. In doing this, however, it 
has found it is necessary to simplify in a large measure the driving mechanism. 

Fig. 1 shows the No. 8 grooming and clipping machine, driven by a bipolar 
motor through double countershafting with conical and idle pulleys. This 
method, while it allows of the operation of two or more groomers and clippers 
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from one motor, was by no means satisfactory on account of the complication of 
belts and pulleys necessary, and when it became a question of furnishing both 
driving and operating machinery it was felt that some more direct method of 
drive was needed. This was found in the small power moderate speed motors 
developed by the General Electric Company, which, in addition to its line of 
small power induction motors, has also recently perfected a line of direct- 
current small power motors known as the C. A. type. These motors may be run 
in any position either attached to the wall, set on a bracket or hung from the 
ceiling and have been found peculiarly adapted to drive the groomers and 
clippers of the American Shearer Manufacturing Company. 

Fig. 1 shows the No. 9 machine complete, with a 1-hp C. A. motor and auto- 
matic starting rheostat. In this case no floor space is occupied by the motor, the 
countershafting is eliminated, and the belting is reduced to a single belt from 
the motor pulley to the pulley attached to the flexible shaft of the groomer and 
clipper. The motor is fastened to the ceiling beams in an inverted position 
and the counterpoise or balance arm is attached to a swivel on the motor case. 
The automatic starting box, also fastened to the ceiling, is of the reversing 
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type, with the contact arms pulled in either direction by leather straps. This 
clipping and grooming outfit is singularly compact and simple, and requires 
almost no attention beyond an occasional oiling. In ordering, it is simply 
necessary to state the nature and voltage of the current, and, if alternating, the 
phase and number of alternations. 

With the electric motor-driven groomer and clipper a horse may be thor- 
oughly brushed in about two and a half minutes and clipped in about thirty-five 
minutes, 
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improved Electric Searchlight. 





Searchlights on steamboats have become invaluable aids to night navigation. 
Their use is valuable for picking up buoys, making landings, distinguishing 
distant objects, etc., and their simplicity and ease of manipulation and cer- 
tainty of operation render them extremely desirable. 

The Carlisle & Finch Company, Cincinnati, Ohio, makes a marine search- 
light that has several commendatory features. The recent type of mirror lens 
lamps embodies the most approved and latest designs. The mirrors are high 
grade throughout, and the curvature is so carefully ground that a very strong 
ray of light is obtained. The 9-inch lamp, which requires five amperes of cur- 
rent for its operation, enables the picking up of a buoy at a distance of half a 
mile, the large lamps illuminating correspondingly increased distances. All 
lamps are fitted with the Carlisle & Finch Company’s improved devices. The 
lens mirror lamps have double screw mechanism, which permits of a much 
shorter and lighter body than is usually made. The lamp works equally well 
in any position, and may be started while pointing straight upward. 

The accompanying illustration represents the lens mirror lamp, with pilot 
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house steering gear attachment, the reflector end being open to permit in- 
spection of the lamp. one side, thus avoiding the 
danger of injury to the expensive lens, which is liable to result when the door 
is dropped down. New carbons may be placed in position from the front. The 
ends of the case are heavy brass castings highly polished. The hinges are 
cast solid with these rings, and are always secure and cannot work loose. The 
doors are also brass castings, polished and highly finished. 

The 9-inch lamp referred to is particularly adapted to launches and yachts. 
Complete it weighs 30 pounds, and is only 19 inches high over all. It is hand- 


The door is swung to 


Electric Overhead Traveling Cranes. 





BY W. G. HILDEBRAN. 

‘The important part which electrical machinery takes in lessening the cost of 
production in the various branches of manufacturing industries is well exem- 
plified in the improvements made in hoisting machinery since the advent of 
electricity. 

Previous to the application of electric motors to overhead traveling cranes, 
these were usually driven either by an endless wire rope, or through the aid of 
a square shaft located along one side of the building, near the runways, from 
which power was taken by a sliding sleeve bevel pinion. While this method of 
driving worked very satisfactorily for slow speeds, it necessitated the continual 
driving of the square shaft at its full speed to enable the crane to be promptly 
put in use. Considerable noise was also occasioned by the different trains of 
mitre gears required on cranes of this construction. All these objections have 
been overcome in the modern electric overhead traveling cranes built by the 
Morgan Engineering Company, of Alliance, Ohio, one of which is illustrated. 

The crane shown is one of four built by the above company for the Westing- 
house Machine Company, East Pittsburg, Pa., each of which is driven for four 
two-phase alternating current motors of the induction type, made by the West- 
inghouse Electric & Manufacturing Company. The span of crane from centre 
to centre of longitudinal runways is 58’ 6”, with a total clear lift from the floor 
level of 38’ 8” and a longitudinal travel on runways of 750 feet. The main 
hoist has a lifting capacity of 20 tons, and the auxiliary hoist a lifting capacity 
of 5 tons. 

The girders composing the bridges are of box section, and consist of two 
web plates joined to top and bottom cover plates by four angles. This con- 
struction gives the lateral stiffness which is so essential for cranes of high 
speeds. Distance pieces are provided at proper intervals between the webs to 
assist in supporting the trolley rails. These distance pieces are machined on 
their ends and top face, and the top cover plate rests directly upon them, and, 


THE ELECTRICAL WORLD 





55 


as the rails supporting the trolley rest directly over the centre of these distance 
pieces, the load is evenly distributed between the two webs. The girders are 
built under the standard specifications adopted by the Association of American 
Steel Manufacturers. 

The bridge trucks are also made of open box section, the girders resting di- 
rectly upon them. At the ends of each truck are placed the track wheels, which 
are of steel, and revolve on bronze bearings. The girders are held to these 
trucks in such a manner that it is impossible for ‘the crane to get out of square. 

Resting directly over the centre of each girder is placed an open box section 
trolley frame, supported upon steel track wheels, which revolve on bronze bear- 
ings. These frames are connected by steel axles held stationary in such a 
manner that the span of the trolley, or distance between track wheels, is accu- 
rately maintained. Resting directly over the trolley frames is placed a lifting 
beam or support for upper chain block. This beam supports sixty-six and two- 
thirds of the total load suspended from hook, the location of the beam being 
such that there is an approximately even load on each track wheel. The hoist- 
ing drum revolves on bronze bearings, and has right and left-hand grooves 
turned on its face to receive the chain. The ends of the chain are fastened to 
the ends of the drum and lead under the active sheaves in the bottom block, 
then over the sheaves in the upper block, and then down to an idler or equal- 
izing sheave in lower block, forming an inverted pyramid that tends to stop the 
swinging or pendulum action liable to occur at high traveling speeds. This 
method also secures a perfectly vertical hoist and an equal distribution of the 
load on the. girders at all positions of the hook. 

The following motors of the induction type, made by the Westinghouse Elec- 
tric & Manufacturing Company, are applied to the different motions: The main 
hoist is driven. by a 20-hp motor, the auxiliary hoist by a 10-hp, the trolley cross 
travel by a 5-hp and the bridge longitudinal travel by a 10-hp motor. These 
motors are operated by specially designed Westinghouse controllers located in 
the operator’s cage, which is suspended from the crane close to one runway. 
Beside the controllers, the operator’s platform or cage contains all the neces- 
sary switches and cut-outs. 

All gears throughout the crane have cut teeth, except the drum wheel and 
pinion gearing into same, which are shrouded. Ample provision is made for 
the constant lubrication of all journals and bearings, and great care was taken 
to reduce friction to a minimum. 

The speeds of the different motions of the crane are as follows: Main hoist, 
with full load, 10 feet per minute; auxiliary hoist, with full load, 4o feet per 
minute; trolley cross travel, 129 feet per minute; bridge or longitudinal travel, 
248 feet per minute. 

The patented auxiliary hoist makes an important and valuable addition to a 
crane, as three-fourths of the work in most shops consists of light loads which 
can be rapidly handled with the auxiliary hoist without the use of the heavier 
equipment, thus saving unnecessary wear on the latter. 





TRAVELING CRANE. 


Fic. 1.—OVERHEAD 

Fig. 1 is an enlarged end elevation of trolley and crane bridge on tracks, 
showing the main hoisting machinery. 

The armature of the hoisting motor is provided with an automatic electric 
brake operated by special alternating current solenoids (shewn at right of 
trolley in Fig. 1), connected in such a manner that should the supply of cur- 
rent fail from any cause the brake will immediately apply itself and prevent the 
running down of the load. This brake is applied by gravity, and is not de- 
pendent on springs or other arrangements liable to fail at critical moments. 

The main hoist is also supplied with an entirely independent mechanical 
brake in addition to the electric brake described above. This brake is arranged 
to absolutely prevent the load from lowering unless the motor is revolved by 
power in the lowering direction. By this arrangement all strain due to load is 
taken from the motor and the gears between motor and mechanical‘brake, ex- 
cept in the act of hoisting. 

The longitudinal travel gearing is provided with a powerful foot brake, which 
positively enables the operator to stop the crane without reversing the motor. 

Current is conveyed to the crane through wires located along one of the 
longitudinal runways, from which it is taken by sliding contacts and conveyed 
to the wires located on side of bridge, and from them conveyed to the motors 
by sliding contacts depending from trolley. 

Both the mechanical and electrical construction of the crane is of the very 
best, giving the greatest efficiency and satisfaction possible. 

The Morgan Engineering Company, Alliance, Ohio, by whom the above crane 
was made, has a capacity for turning out four complete cranes per week, and 
has over 1000 such cranes in successful operation in various parts of the country. 





— 
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Financial Intelligence. 


THE BOSTON ELECTRIC LIGHT COMPANY has declared a regular 
quarterly dividend of $1.50 per share, payable on July 15. 

THE ERIE TELEGRAPH & TELEPHONE COMPANY has made appli- 
cation to the New York Stock Exchange for the listing of $200,000 additional 
capital stock. 

A MEETING of the stockholders of the New England Telephone & Tele- 
graph Company is to be held in Boston on July 6, to consider a proposition to 
increase the authorized capital stock of the company from $12,000,000 to $15,- 
000,000. It is stated that the increase has been recommended by the directors 
in anticipation of the needs of the company for funds which will be required 
from year to year for extension of the property and business, and with a view 
of taking up with funds realized from the sale of new stock the 6 per cent. 
bonds of the company, which will mature within the next few years, at the 
rate of about $500,000 a year. The company’s exchange and private line sub- 
scribers now number 46,000, and it operates 28,000 miles of wire. 


THE GENERAL ELECTRIC COMPANY.—The directors of the General 
Electric Company, at a meeting on July 1, voted to recommend to the stock- 
holders a reduction in the share capital of the company, both common and 
preferred, of 40 per cent., so that each holder of 100 shares of present stock will 
get sixty shares of the new stock. This settlement, while satisfactory to the 
common stockholders, is regarded as particularly favorable to the preferred 
shareholders, inasmuch as it will render unnecessary the taking of any steps 
for the liquidation of the company, in which event the preferred stockholders 
would receive only the same amount as the common stockholders, and no back 
dividends. The plan now adopted contemplates the payment, from the surplus 
earnings of the company. as they are hereafter made, of the accrued dividends 
on the preferred stock. On the basis of the new capitalization $1,275,000 will 
be required annually to pay 7 per cent. upon the preferred stock and 6 per 
cent. upon the common stock. The stockholders’ meeting will be held at 


Schenectady on August 10. 


Special Correspondence. 
New York NOTEs. 


Office of THE ELECTRICAL ht tag] 
9 Murray St., NEW YORK, July 5, 1898. 
COL. EUGENE GRIFFIN on June 29 assumed command of the First Regi- 
ment, United States Volunteer Engineers, which has its temporary headquarters 
at Camp Townsend, Peekskill, N. Y. 


UNDERGROUND CONDUIT ROAD ON SIXTH AVENUE.—It is stated 
that the Metropolitan Street Railway Company will at once proceed to install 
the underground electric conduit system on the Sixth Avenue line, which is at 
present operated by horse-power. The work of laying the conduit on Sixth 
Avenue was begun several months ago at Fifty-ninth Street, and was carried on 
down to Fiftieth Street, when it came to a halt on account of litigation. The 
question was raised and carried into court as to the right of the Metropolitan 
Company to make use of the Sixth Avenue franchise which it had obtained. 
The matter having been decided in favor of the company, and all obstacles hav- 
ing thus been removed, the company will proceed at once to push the electrical 
construction work on this avenue. It is stated that the new line will be ready 
for operation in about three or four months’ time. Mr. H. H. Vreeland, presi- 
dent of the company, is reported to have said that the Metropolitan Company 
will obtain the consents as speedily as possible from property owners along 
Broadway for the change of motive power on the Broadway line from cable to 
electricity, but that it was not likely that any move toward the change would 
be made for at least a year. 


MR. EDWARD H. JOHNSON, vice-president and general manager of the 
Sprague Electric Company, New York, has written a most interesting and in- 
structive article on the ‘“‘Evolution and Revolution of the Electric Motor, from 
1888 Up to the Present Time,’ which appears as the leading article in the 
monthly bulletin issued by the Sprague Electric Company. Mr. Johnson has 
had an intimate acquaintance with the electric motor from its very birth, in a 
practical and scientific way, and his experience therefore lends an extra value 
to the article. The electric motor, in its generic form and mode of application, 
is to-day practically the same as it was in 1888. Therefore the line of develop- 
ment, as described by Mr. Johnson, is interesting and worthy of examination 
and thought. The character of this development is, however, made instantly 
clear by contrasting the behavior of the motor of the early period with that of 
the motor of to-day. We see the same general form, the same basic principles, 
and the same mechanical methods employed in harnéssing it, but we quickly 
observe a wide difference in its performance. Now, as then, its natural char- 
acteristic is instantaneous, a characteristic totally at variance with the law 
of inertia; but now, as not then, while still essaying its work in a resolute man- 
ner, it yet do so with the “quiet dignity of conscious power,” void of all its 
old-time spluttering, and minus all its old-time lead wires, burned-out insula- 
tion and wasted brush and commutator material. It has, in fact, learned the 
lesson of self-contnrol, with its consequent economy of vital force and organic 





structure. 





CHICAGO NOTE. 


Branch Office of THE ELECTRICAL WORLD, } 
936 Monadnock Building, » 
CHICAGO, IIl., July 2, 1898, 


CAPT. JOHN W. MacCONNELL, of the United States Signal Corps, and 
fifty-five of the most prominent electricians and telegraphers of Chicago, left 
for Washington on June 29, where they will await orders to proceed to the 
front. This corps was recruited from the offices of the Western Union and 
Postal Telegraph Companies, and also from the Chicago Telephone Company. 
Several of the best linemen are among the number. 


PHILADELPHIA NOTE. 


Branch Office of THE ELECTRICAL WORLD, 
929 Chestnut Street, 
PHILADELPHIA, Pa., July 2, 1898. 


MR. JOHN A. BRILL, of the J. G. Brill Company, is kept so closely con- 
fined to business, owing to the extreme rush of work, that he is unable to 
serve as a director in the General Electric Automobile Company, which was 
recently organized under the laws of West Virginia, with headquarters in this 
city. 





BUFFALO AND NIAGARA FALLS NOTEs. 


BUFFALO, N. Y., July 2, 1898. 
THE CONTRACT for power to run the new malt house of the Curtis estate 
at Black Rock has been closed by the Conduit Company. About 200 horse- 
power will be used. The Westinghouse Company will furnish the machinery. 


THE NIAGARA POWER & CONDUIT COMPANY has put a large force 
of men at work on Niagara Street to lay the new subway that is to take the 
place of the pole line within the Buffalo city limits of the Niagara tunnel 
current. It will take most of the summer to do the work. Work of extending 
the subway up Genesee Street to the Urban flour mill will begin soon. 


THE NEW LOCKPORT trolley line of the Ely Company is not to be 
opened as soon as was expected. Legal complications have arisen which must 
be straightened out first. The work goes on, though, being mostly concentrated 
on the setting up of the new transformers in the power house at Lockport. 
There is also a hitch in the effort to get across the line of the steam roads at 
North Buffalo. 

THE NEW steel arch bridge at Niagara Falls is finished, and the first trolley 
car crossed it on June 30, taking with it Manager Phillips, of the Niagara Falls 
Park & Railway Company, and Superintendent Dill, of the bridge. Cars will 
be run across the bridge every five minutes during the summer, which will add 
very greatly to the facilities for seeing the falls from both sides. Till now the 
accommodations have been very poor. 


FRENCH NOTES. 








(From Our Own Correspondent.) 
PARIS, June 16, 1898. 

ELECTRICAL TRACTION IN FRANCE.—In France, electrical traction 
is gaining ground from day to day, and one hears continually of this or that 
city having adopted electricity for its tramways. The most important towns 
that have recently adopted electric traction or have systems under construction 
are: Cette, Toulon, Brest, not to mention the smaller towns which, like Castres, 
are soon to be covered with a network of tramways. 


COMMERCIAL NOTES.—In an open letter addressed to the French Boards 
of Trade, the Minister of Commerce and Industry announces the formation 
of a new special bureau in his department and that of Foreign Affairs, which 
will receive inquiries from business men who need reliable information con- 
cerning French or foreign firms, both in the colonies and abroad. Any request 
for information addressed to the Minister of Commerce and Industry will 
receive a prompt answer free of charge. 

THE BELT RAILWAY FOR THE EXPOSITION OF 1900.—M. Henry 
Boucher, Minister of Commerce, in accordance with the unanimous recom- 
mendaticn made by the special commission and with the approval of M. A. 
Picard, Commissary-General, has awarded to M. de Maucomble, an engineer, 
the concession for the electrical belt railway, which is to serve the left bank of 
the river at the exposition in 1900. The project, as finally planned, includes, 
beside the electric railway proper, a moveable sidewalk in three sections run- 
ning at three different speeds, which will be able to carry a large number of 
passengers. Of the five plans that were submitted, the one chosen was the 
only one which proposed to combine the railway and moving sidewalk. It 
was this idea which gave this proposal the preference. over its competitors. 


THE ELECTRIC RAILWAY AT ST. GERMAIN.—It is expected shortly 
to open the first electric railway built by the Heilmann Company. It connects 
St. Germain-en-Laye (Seine-et-Oise) with the belt line co-operating with 
the Compagnie de l’Ouest. The trials which have been in progress several 
weeks are very satisfactory. Only single locomotives were tried at first, and 
they attained a speed of 57 miles an hour. Then trials were made with trains, 
and a speed of 36 miles per hour was reached, with a comparatively heavy 
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train, made up of ten cars. The route covers a distance of about 2.1 miles. 
The current is furnished by a generator of 1100 amperes capacity at 400 volts. 
This current is delivered to the locomotive over a third rail on the portion of 
the road lying between the belt line and the power station, while the overhead 
trolley is used on the portion between the power station and St. Germain. The 
locomotives are made of a framework of steel, with a cab, for the protection 
of the machinery, and are carried on four driving axles. A quadruple pole 
changer reverses the locomotives by reversing the current in the armatures. 
The motors have four poles and two field coils. The stability of the locomotives 
at highest speed is remarkable. The rails are used throughout for the return 
current. 


MECHANICAL TRACTION IN PARIS.—From the standpoint of mechani- 
cal traction Paris is, as we have already, a rather peculiar museum. The sys- 
tems in the field include almost every form except the trolley system. The fol- 
lowing figures on the relative lengths of the various lines deal only with what 
is strictly in the city, ‘intra muros.” These figures bring out the fact that in 
spite of the great opposition that has: been exerted against mechanical traction 
it is making advances; nearly 30 per cent. of the total mileage is mechanically 
operated, and to this should be added the Aubervillers line, consisting of a 
mixed system of electrical traction (trolley and accumulators), which has been 
in operation for two months. This leaves out of the question the numcrous 
enterprises which will see completion during this year and 1890. 





Independent Motor Number of Number of cars 
Cars. Lines. Mileage. Operated. 

{ ROWES. ..cscirtcoccdocccecess 1 4.68 4 
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We hope that by 1900 this table will have changed and that electrical traction, 
which makes so poor a showing, will be at the head. 


THE DUSSAUD TELESCOPE.—For several weeks there has been much 
talk in Paris about an invention of M. Dussaud, called by the latter a teleo- 
scope. This instrument is for transmitting images to a distance. It is already 
looked forward to as a chief feature of the exposition of 1900, and everybody is 
wondering at this marvelous invention and speculating on the applications and 
uses to which it may be put. It is perhaps well not to go too fast in this 
matter; if we are a little late in bringing it to the attention of our American 
readers, it is because we put little credence in the wonderful claims that were 
being made for it; and we were right, as we have since been informed that 
this invention has not yet been sufficiently perfected to be of much use in 
practical life. M. Dussaud was the inventor of the microphonograph, which 
amplifies sound and is of such great and constant service to deaf and deaf and 
dumb people. He has made a lengthy experimental study of the problem of 
transmitting images to a distance. He makes use of the well-known properties 
of selenium, which Graham Bell made use of in his experiments on the photo- 
phone with Sumner Tainter. M. Dussaud’s instrument, the teleoscope, con- 
sists of a rotary circular diaphragm pierced by small holes arranged in spirals, 
and driven by clock work. Lamina of selenium are arranged in front of the 
diaphragm, and are in circuit with a battery and an induction coil. This ar- 
rangement may be considered as the transmitter. The image thrown on the 
transmitter acts in much the same way that it does in photography, traveling 
the openings in the diaphragm and acting with more or less intensity on the 
selenium plates, according to whether the parts exposed are more or less bril- 
liantly lighted. Hence, currents of varying strength are sent over the line 
setting up vibrations of varying intensity in a kind of telephone, which is made 
very sensitive. The diaphragm of this receiver acts (?) on an opaque plate fur- 
nished with transparent lines, causing it to move before another, stationary 
plate. Luminous projections are thereby produced in synchronism with those 
at the starting point, or transmitter; and the image is reproduced on a 
screen. (?) The two interrogation marks which we insert purposely point out 
the inference. It is perhaps within the bounds of possibility that M. Dussaud 
may be able to transmit to a distance very simple images, but to reproduce, as 
it is said he does, persons, groups, living beings, walking and gesticulating is 
something that must be seen to be believed. We can scarcely hope to see such 
a wonder accomplished as early as the exposition of 1900. 


THE COMPAGNIE DU NORD AND SELF-PROPELLING CARS.— 
The first type, which has a single second-class compartment, seating twelve peo- 
ple, is made in two forms: one is fitted with the Serpollet steam’ system, and 
the other has electric accumulators. This first type is intended chiefly to carry 
mail matter over the system and to obviate too frequent stopping of ordinary 
trains at small stations, and also to make the leaving time of trains more con- 
venient for travelers. They can also take a few passengers if there should 
happen to be some. The postal clerk will act also as conductor with a ma- 
chinist or electrician to act as driver. The second type is entirely electric and 
is intended for passenger service on some of the lines during the bathing sea- 
son (Boulogne, Le Treport, etc.). It is possible with the electric car to stop 
at any station on the route, and to return without much shifting, thanks to the 
connections between the main tracks which have been laid down at all the sta- 
tions of the Compagnie du Nord. The electrical cars are still under construc- 
tion; the steam car of the first type has been in service a number of days. 
The first type of car has four wheels and is driven by a motor directly con- 
nected to the rear axle. The commutator of this machine is placed in the cab 
near the controlling apparatus. Power is supplied from a battery of accumu- 


lators in a box hung between the axle under the longitudinal side beams of 
the car. 
ments built above the flooring on either side of the motorman’s place. 
total weight is 17.1 tons. 


It is possible to add to this battery by placing cells in two compart- 
The 


The motor has four poles, and is mounted directly 
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on the rear axle. The field is suspended on the same axle by means of two 
specially designed lubricating journal boxes. Two horizontal rods fastened 
by limbs to a cross beam of the car frame hold the field from turning. The 
mean effort exerted by the motor measured at the rim of the wheel is 352 
pounds, normally, but reaches 627 pounds when starting. Experiments have 
shown that these efforts equal 1.76 pounds per ampere supplied to the arma- 
ture. Thus the current required to produce an effort of 352 pounds would 
be 200 amperes. The battery can furnish an effective E. M. F. of 80 volts, 
which makes the available power 20 to 22 horse-power, and 30 horse-power at 
starting. The commutator is entirely separate from the motor, and is driven 
by a small special motor running in step with the main motor. This piece 
of apparatus, being. placed within reach of the motorman, is easily cared for 
and watched while in operation. The controlling apparatus is all placed on a 
table in front of the motorman, and is made up as follows: A double-pole 
switch for putting the battery on charge, another for putting it on discharge, 
these two switches interlocking with each other. A double-pole switch for 
separately exciting the field. A reversing switch which is interlocked with a 
switch controlling a starting rheostat situated on the car roof. There is also 
the usual supply of meters and indicators. Lastly, within reach of the motor- 
man, is the lever of a hand brake, and also a long-range trumpet like those 
used on tramways. The battery placed below the framework is made up of 
forty chloride cells of nine plates each, with hard rubber jars, and are made 
by the Société pour le Travail Electrique des Métaux. These forty elements 
are fitted in a case which can be removed from the car when itis desired to 
inspect the battery. For this purpose the case is furnished at each end with 
a piece of iron which rests on hooks firmly fastened to the framework of the 
car. Bolts prevent the case from becoming displaced while the car is running. 
When the accumulator case is to be removed, the car is run over a track at 
right angles to the one it moves on. A small truck furnished with screw jacks 
is pushed under and the case is lifted slightly to allow the hooks to be disen- 
gaged, and the whole thing is dragged out from under the car. The running 
boards are made so they can be lifted up level with the floor beams to permit 
the case to be dragged out. Eventually it is expected to have a case of twelve 
more cells in the box to the left of the motorman and another of six cells 
on his right. The entire number of cells may therefore be raised to fifty-eight 
if necessary. Under these conditions the complete operating weight given 
above would be increased by 2.42 tons, but on the other hand the available 
power becomes 30 to 32 horse-power normal, with a maximum of 54 horse- 
power at starting. The forward and rear lights, three in number, are electric. 
The passenger compartment is also lit by incandescent lamps. Two other 
lamps light the controlling apparatus and the motorman’s cab. The electric 


car of the second type has fifty seats, and weighs, all complete, 26% tons. The 
motor and batteries are of the same type as in the car with twelve seats. We 


have dilated rather more than we intended on this type of car because of the 
newness of the application and the peculiar service to which these cars will 
be put on the railways of the large companies. 





NEW INCORPORATIONS. 


THE ATCHISON TELEPHONE COMPANY, Atchison, Kan., has been 
incorporated, with a capital stock of $20,000. 

THE CITIZENS’ ELECTRIC LIGHT COMPANY has been formed at 
Xenia, Ohio, with a capital stock of $10,000. 

THE CAYADUTTA ELECTRIC GENERATING COMPANY, Glovers- 
ville, N. Y., has been formed by Supervisor A. Z. Wemple and Dr. H. W. 
Post and J. S. Wilson. 

THE MUTUAL ELECTRIC COMPANY, Chicago, Ill., has been formed, 
with a capital stock of $2500. The incorporators are E. H. Cheney, F. S. Rich- 
mond and H. C. Hall. ‘ 

THE UNITED TELEPHONE COMPANY, Swanwick, IIl., has been in- 
corporated, with a capital stock of $700. Among those interested are John I. 
Higgs, P. Fearnsen and Hall Rebb. 

THE ILLINOIS TELEPHONE COMPANY, Chicago, Ill., has been 
formed, with a capital stock of $250,000. The incorporators are Ralph N. Bow- 
man, Samuel N. McLaughlin and Thomas J. Holmes. 

THE MARIETTA TELEPHONE COMPANY, Marietta, Ga., has been 
organized with the following officers: I. L. Clark, president; A. A. Towers, 
secretary and general manager; G. N. Gantt, treasurer. 


THE DEERING ELECTRIC LIGHT COMPANY has been incorporated 
for the purpose of lighting the towns of Deering, Westbrook, Gorham, Cape 
Elizabeth and South Portland, Me. Capital stock, $25,000. 

THE EVANSVILLE TELEPHONE COMPANY, Evansville, Ind., has 
been organized, with a capital stock of $150,000. The incorporators are William 
L. Holmes, Charles Flowers, Edward H. Parker and Alexander J. McLeod, 
Detroit, Mich. 

THE MUNSON COMPANY, Laporte, Ind., has been formed as an elec- 
trical manufacturing concern, with a capital stock of $100,000. The directors 
are William R. Everett, John H. Munson, William A. Roberts, Peter J. Heldt 
and Leroy A. Stringham. 

THE SUSQUEHANNA VALLEY TELEPHONE COMPANY has been in- 
corporated at Albany, N. Y., with Dr. C. S. Butler as president; E. A. King, 
vice-president; G. W. Hobbs, secretary; B. Badger, assistant; J. H. Brownell, 
treasurer. Capital stock, $1000. 

THE FRANKLIN TELEPHONE & TELEGRAPH COMPANY has been 
organized at Chambersburg, Pa., with the following named officers: President, 
D. K. Appenzellar; secretary, H. B. McNulty; treasurer, David McClay. The 
capital stock of the company is $40,000. 

THE SEBAGO TRANSMISSION COMPANY has been incorporated at 
Portland, Me., for the purpose of supplying electricity for heating, lighting, etc. 
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The officers of the new company are: President, Harry L. Jones; treasurer, 
George W. Brown. Capital stock, $50,000. 


MR. H. E. BOCKER, formerly of Seneca Falls, N. Y., has incorporated a 
company in Colorado for the purpose of supplying the mines of that State 
with electric lights, to be used in place of the oil lamps now used by the 
miners, The company has a capital of $20,000. 

THE ERICSSON TELEPHONE COMPANY, Utica, N. Y., has been in- 
corporated in West Virginia. Among those interested are Langdon P. Smith, 
John F. Hemenway, Alice M. Hemenway and William C. Wilson, of New 
York City, and Henry E. Higgins, of Jersey City. 

THE KENDALLVILLE & CRESCO FARMERS’ TELEPHONE COM- 
PANY has filed articles of incorporation with the Secretary of State at Des 
Moines, Ia., its headquarters being in Cresco. Among those interested are 
C. C. Brown, Thomas Hynes and M. H. Culbert. Capital stock, $360. 

THE EUREKA & MOUND CITY TELEPHONE COMPANY, Sioux 
Falls, S. Dak., hds been incorporated, with a capital stock of $2000. The in- 
corporators are T. W. Boettcher, Walter C. Poehler, Eureka; Louis H. Cly- 
borne, Chauncey E. Eckert, Mound City; Alvin H. Poehler, Minneapolis. 

THE PEOPLE’S ELECTRIC LIGHT, HEAT & POWER COMPANY, 
Nanticoke, Pa., has been formed, with a capital stock of $75,000. The incor- 
porators are M. W. Morris, Pittston; C. E. Stegmaier, Dr. J. A. Bullard, Sol. 
Hirsch, S. Wormser, W. Mulligan, Dr. W. G. Weaver and J. W. Morris, of 
Nanticoke. 

THE CARROLL COUNTY TELEPHONE COMPANY has been formed 
at Carrollton, Ohio, with the following officers and directors: President, H. J. 
Eckley; general manager, J. C. Ferral; treasurer, T. J. Saltsman; secretary, 
George S. Tinlin; directors, U. C. De Ford, Ed. De Ford, Gus Elson and 
Conley Patterson. 

THE HOME TELEPHONE COMPANY, Marion, Iowa, has been incor- 
porated. Among those interested in the new enterprise are J. S. Alexander, 
S. W. Rathbun, F. C. H. Schminke, William Downie, T. J. Davis, J. S. Oving- 
ton, E. I. Alderman, Levi Wright, B. F. Mentzer, J. W. La Grange, J. M. 
Thompson, J. W. Bowman, White-shumack Company, A. J. and Allen B. 
McKean, T. H. Gruelich, C. L. Nye, John Cone, Mrs. Sarah Graham. 


THE TELEGRAPH AND TELEPHONE. 


HUNTINGTON, W. VA.—A telephone line is to be constructed between 
Hamlin and this place. 

BELVIDERE, ILL.—The Belvidere Telephone Company has certified to an 
increase in its capital stock from $10,000 to $25,000. 

WINDSOR, ONT.—A special meeting of the Windsor Council granted a 
twenty-year franchise to the People’s Telephone Company. 

BIRMINGHAM, ALA.—The City Counci] has granted to the American Tele- 
phone & Telegraph Company the right to enter the city with long distance 
wires. 

WILMINGTON, DEL.—Local men now control the Delmarvia Telephone 
Company, $4000 worth of stock owned by Baltimore capitalists having been 
purchased by them. 

NEW ALBANY, IND.—The Home Telephone* Company has purchased 
ground and will erect thereon a building exclusively for its own use. It is 
putting up considerable cable, using in connection with the work the terminals 
of the Sterling Electric Company, of Chicago. 





BOSTON, MASS.—The Bell Telephone Company’s instrument statement for. 


the month ended June 20 shows a gross output of 23,971; net output, 14,321. 
The total number of instruments in service at that date was 1,012,159. This is 
the first time the statement has shown 1,000,000 instruments in service. 

NEW ALBANY, IND.—The Hoosier Telephone Company has completed 
its line from Salem to Hitchcock, Campbellsburg, Saltillo, Claysville and 
Livonia, connecting with the Martinsburg extension of the Home Telephone 
Company, of this city. The patrons along the Hoosier Telephone Company’s 
line now have-excellent service with New Albany. 

MINNEAPOLIS, MINN.—Mr. P. G. Reynolds has been appointed superin- 
tendent of the Northwestern Telephone Exchange Company. Mr: Reynolds 
has been at the héad of the construction department of this company since 
1882, and for the past six years was superintendent of construction of the 
Southwestern Telegraph & Telephone Company, which covers Arkansas and 
North and South Texas. 

BROCKPORT, N. Y.—Dr. F. A. Winne has one of the most successful 
and best equipped telephone exchanges in the independent telephone field of 
Western New York. His theory has been that the best is none too good. The 
outside construction is fine, and the central office equipment is the standard 
apparatus of the Sterling Electric Company, of Chicago. The exchange was 
opened on June 5 under the most favorable auspices. 

WASHINGTON, D. C.—Reports from Camp at Chickamauga, 
state that the military telephone system is now in successful operation at that 
place. Under the direction of Gen. A. W. Greely, chief signal officer of the 
army, a regular telephone exchange has been established at the headquarters 
of General Brooke, from which radiate ten different lines, affording a quick 
and convenient method of communication with every portion of the extensive 


Thomas, 


camp grounds. 

VIOLA, ILL.—Viola is to have a first-class telephone system, with lines 
running in five directions. The line from Viola to Farlow’s Grove will be one 
of the connections; another line runs to the northeast, takjng in Chiles, Hill, 
Kennedy and Holmes; another runs to the southeast into the Longley neigh- 
borhood where connection will be made with a new Windsor line. A fourth 
line will run south through Suez. These lines are partially completed, and 
will be in operation within a month. The fifth line contemplated will probably 
run west to Macks and southwest to Laoc. 

CLEVELAND, OHIO.—At the annual meeting of the stockholders of the 
Cleveland Telephone Company, the following gentlemen were elected officers: 
Chas. J. Glidden, president; Jas. P. McKinstry, vice-president; Geo. B. Perham, 
secretary; Charles A. Grant, treasurer. The stockholders authorized the ex- 
penditure of $300,000 in the general éxtension of the company’s plant and the 
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connecting of new subscribers. The company is now operating five exchanges 
and has under consideration the establishment of two morc, one in the south- 
eastern part of the city and another the location of which has not yet been 
selected. 

CROOKSTON, MINN.—AIl the stock of the Crookston Telephone Com- 
pany held by Chicago gentlemen has been bought by local capitalists, and a new 
set of officers for the company has been chosen. The officers of the reorganized 
company are: W. E. McKenzie, president; J. W. Weaver, vice-president; 
DeForest Bucklen, treasurer, and E. M. Welsh, secretary and manager. The 
capital stock of the reincorporated company has been fixed at $10,000. The local 
company has completed and operated a line between here and Fisher, and this 
will be sold to the Northwestern Telephone Company, which will extend it to 
Grand Forks to make connections with its long-distance system at that point. 

NEWARK, N. J.—The Newark Telephone Company, Newark, N. J., has 
awarded a contract to Thomas Nevins & Son for a new 2000-wire Western 
multiple switchboard for its main central exchange. This board, it is stated, 
will make the Newark exchange the largest and most comprehensive strictly 
first-class, independent telephone exchange in operation in the United States. 
The main exchange, together with the branches, will have a total capacity for 
connection of upwards of 3100 individual lines. The Western Telephone Con- 
struction Company will supply the mew board for the Newark exchange. The 
apparatus is so constructed as to obviate the necessity for the multiple jack 
system. 

SAGINAW, MICH.—The Valley Telephone Company, which is operating in 
Saginaw, West Saginaw, Bay City, West Bay City and Flint will probabiy 
have all its exchanges in operation by July 1. It is stated that the engineering 
work on these exchanges is the best that has been displayed in the construction 
of independent exchanges, the conduit work, the cable work, the pole line 
work, the inside wiring and the arrangement of the exchanges themselves be- 
ing models of workmanship and of perfect arrangement. These exchanges are 
equipped with a full line of the apparatus of the Sterling Electric Company, 
Chicago, including switchboards, distributing boards, cable terminals, pole-top 
terminals and protective devices. The exchanges are well worth a visit by 
prospective builders or telephone users. 





ELECTRIC LIGHT AND POWER. 


BRACEVILLE, ILL.—At a recent election in this place a vote was cast in 
favor of establishing an electric light plant here. 

HOMER, N. Y.—Electric lights will be furnished this village for a period of 
five years by the Cortland & Homer Traction Company. 

WILKESBARRE, PA.—The Wilkesbarre Electric Light Company has de- 
cided to borrow $50,000 for the purpose of meeting the cost of the new building 
and sub-plant in this city. It is the company’s intention to improve its plant 
and furnish first-class service. 

ALBANY, GA.—The Albany Edison Illuminating Company’s plant has been 
purchased by the city of Albany, and is undergoing a complete renovation. 
The old Edison incandescent dynamos are being taken out and new Thomson- 
Houston arcs put in their place. 

DETROLT, MICH.—Articles reorganizing the Peninsular Electric Light Com- 
pany for a period of thirty years have been filed. The object is to take posses- 
sion of the plant, property and franchises of the old concern and continue ihe 
business. The capital stock is $150,000. 

LOWVILLE, N. Y.—Mr. Lafayette Wettmore, of Martinsburg, has bought 
the grist mill and side and water power at Belfast, and intends to harness the 
power for the purpose of generating electricity, which will be transmitted to 
Lowville for lighting and manufacturing purposes. Belfast is 14 miles northeast 
of Lowville. 


THE ELECTRIC RAILWAY. 


WAUKEGAN, ILL.—The Chicago & Milwaukee Electric Railway Company 
is rapidly pushing to completion its line between this city and Highland Park, 
and expects to have cars running very soon. 

PORTLAND, ME.—The management of the Cape Elizabeth Electric Railway 
Company contemplates extensive improvements along the line. It is proposed 
to equip the road with a private telephone service and signal system, Six of ten 
stations will be established along the road from the main office in the city to the 
power house. 

HARTFORD, CONN.—It is expected that the new power house of the 
Hartford Street Railway Company will be ready for operation by September 1 
next. A 1350-hp engine, built by the Pennsylvania Iron Works Company, Phila- 
delphia, will be direct connected to an 850-kw General Electric generator. The 
engine will be cross compound condensing. There will also be installed a 500- 
hp Worthington condenser. The new power is to be auxiliary to the present 
supply and will give the company all that will be needed for emergencies for 
some time to come. The new building is 75 x 4o feet. 


OBITUARY NOTE. 


MR. EDWIN H. BENNETT, president of the Babcock & Wilcox Company 
and general manager of the Singer Manufacturing Company, died on Monday 
afternoon, June 27, at the Plaza Hotel, New York City, where he lived with 
his family. A widow, two daughters and a son survive him, the son being Mr. 
E. H. Bennett, Jr., general manager of the Diehl Manufacturing Company. 


LEGAL NOTEs. 


SERIES PARALLEL CONTROLLER CASE.—Judge Townsend, of the 
Circuit Court of the United States, has ordered that the petition for a rehearing 
in the case of the Electric Car Company of America and the Thomson-Houston 
Electric Company v. the Hartford & West Hartford Railroad Company, no- 
ticed in THe ELectricat Wor Lp of June 4, 1898, be denied. The petition was 
for permission to reopen the case by setting up the patent of W. J. and S. B. 





Jury 9, 1808. 


In the same case Judge Coxe, of the United 


Paine, No. 321,748, in answer. 
issued 


States Circuit Court, has ordered that a preliminary injunction be 
against the Hoosick Railway Company, enjoining it from using series multiple 
controllers covered by letters patent No. 393,323, and has ordered that a pre- 
liminary injunction be* suspended pending the hearing and determination of 
the appeal in the same cause in the Connecticut District. 

THE ELECTRIC RAILWAY MOTOR SUSPENSION CASE.—Judge La- 
combe, of the United States Circuit Court, has ordere@ that a preliminary in- 
junction be served against the Nassau Electric Railroad Company, of Brooklyn, 
enjoining it from using the railway motor suspension covered by the Sprague 
patent, No. 324,892. This is the patent on which the Sprague Electric Railway 
& Motor Company obtained a favorable decision in its case against the Union 
Railway Company, in the United States Circuit Court of Appeals, May 17, 1898. 
The real parties in the present injunction are the General Electric Company 
and the Steel Motor Company. The injunction orders that the defendant shall 
remove at least 250 of the suspensions within thirty days, 250 within sixty days, 
250 more within ninety days and the balance within 120 days from date. A 
preliminary injunction has also been ordered enjoining the Hoosick Railway 
Company from using Ww alker motor suspensions infringing the same patent. 





Trade and Industrial Motes. 











THE ELECTRIC GAS LIGHTING COMPANY, Dicten, diana of 
the Samson battery, informs us that the number of exchanges in which its 
battery is used is constantly increasing, which would seem to prove that the 
cell is well adapted for the work it is claimed to perform. 


THE ELECTRIC STORAGE BATTERY COMPANY in Circular No. 41 
describes the installation of chloride accumulators in the Waldorf-Astoria Hotel, 
New York. Illustrations of the cells and of other features of the electric plant 
are given. Two interesting and instructive curves are presented, showing the 
method in which the battery performs its functions as a regulator. 


THE WESTERN ELECTRIC COMPANY, Chicago, has placed in stock 
a large and complete line of interior conduit, iron armored, brass armored 
and plain. Prompt shipments can be made and the demand for a variety of 
sizes satisfied. It is the desire of the Western Electric Company to be con- 
sidered headquarters for conduit. 


THE GEORGE M. MAYER MODEL & MACHINE WORKS, Chicago, 
Ill., recently made a large rotary slide wire bridge for the Chicago Telephone 
Company, and during the past week furnished the stock yards in Chicago with 
2000 four-stand switches of unique design. They are now about to construct 
a station switchboard of thirty-five switches, ranging from 25 to 1500 amperes 
each. 


THE CUTLER-HAMMER MANUFACTURING -COMPANY, Chicago, 
states that since its consolidation with the American Rheostat Company it has 
been working overtime to fill orders promptly, and has more men in its em- 
ploy than ever before. The company has received large foreign orders, and 
reports that if its business continues to increase it will be obliged to seek 
larger quarters. 


THE WARREN-MEDBERY COMPANY, Sandy Hill, N. Y., has just com- 
pleted the addition to its new works, and is setting up some very heavy ma- 
chinery to be used in the construction of its heavy inductor alternators. The 
sale of these machines is reported to be steadily increasing, and the works are 
running to their utmost capacity. The line of knife switches which the com- 
pany is producing is very extensive, and the demand is rapidly improving. 


MESSRS. EUGENE MUNSELL & CO., 117-119 Lake Street, Chicago, are 
sending to their Western customers a very neat blotter, on which are em- 
bossed the Cuban and American flags, under which are the words, “Victorious 
on Sea and Land!” The printed matter beneath these words refers to the 
rapid development of a great business in a great city, and the firm does not 
need any better advertisement as~to the superiority of its ‘‘Mica’”’ or service 
rendered. 


THE CASE MANUFACTURING COMPANY, Columbus, Ohio, reports a 
steadily increasing business in the sale of its electric cranes, which are meeting 


UT Tn 8 


THE ELECTRICAL WORLD. 59 


with success all over the country. Among the list of sales and installations, 
which extend pretty much over the country, we find the following: The National 
Electric Company, Brooklyn, one 92-inch 25-ton crane, and the Bullock Electric 
Manufacturing Company, Cincinnati, Ohio, one 20-ton electric crane. Two 30- 
ton electric traveling cranes were sent to Sydney, N. S. W. 


A NEW BELT DRESSING.—The Joseph Dixon Crucible Company, Jersey 
City, N. J., is now placing on the market a solid belt dressing in rgund bars, 
about 8 inches long and 2 inches in diameter. It makes a package convenient 
to the hand, and easy to apply even to fast running belts. The company does 
not claim that the solid dressing is as good a preservative of the life and elas- 
ticity of the leather as the Dixon paste, but it is quick to apply and quick to 
act, and that is what is wanted by the general run of belt users. 


THE HANSELL SPRING COMPANY, formerly of Newark, N. J., has re- 
moved to its new and excellently equipped factory in Ambler, Pa., where it is 
turning out in greater quantities and in quicker time its well-known street rail- 
way cars and locomotive springs. William Henry Hansell is the president of 
this company, and Mr, William Stiles is the treasurer. This company has 
branch offices all over the United States and in England, France and Japan. 
The high quality of its output necessitated the building of this new factory and 
the establishment of many branch offices. 

THE GENERAL CATALOGUE of Messrs. Zimdars & Hunt, 127 Fifth Ave- 
nue, New York, has just made its appearance. It is divided into three sections, 
A. B. and C., corresponding to the firm’s three-special catalogues previously 
noted. Section A is devoted to illustrations and descriptions of all types of 
the firm’s knife switches, lugs, connections, switchboard fittings, etc.; Section 
B treats of panel boards, feeder boards, etc., and Section C is given up en- 


tirely to automatic switches and motor starters. The cover is in imitation 
of marble, with copper embossing, and is very attractive. 
THE SYRACUSE CONSTRUCTION COMPANY, Syracuse, N. Y., is 


erecting new buildings in connection with its electric railway plant. The 
buildings consist of a boiler house 60 feet x 90 feet, which is an all-fireproof 
building, having steel framework covered with corrugated iron on the sides 
and roof. There is also an engine room 65 feet wide x 80 feet long, having 
a steel frame and brick sides. The other building is a car barn and repair 
shop, 65 feet wide and 170 feet long. This building also has steel framework 
construction, with corrugated iron sides. All these buildings have been de- 
signed and are being erected by the Berlin Iron Bridge Company, East Berlin, 
Conn. 

EVERY SPRING and summer season brings the advent of a number of new 
devices for lightning protection. Many of these are on the market for only 
one season, and are then not heard from again. It is probably this fact that 
gives the Electric Appliance Company, Chicago, great satisfaction in calling 
attention to the Swinging Ball lightning arrester, which has now been on the 
market for nearly ten years. It is made in practically the same way to-day as 
when first put on the market, showing that the inventor evidently succeeded 
in producing a satisfactory device. The Electric Appliance Company as general 
Western agent for the Swinging Ball lightning arrester carries a large stock in 
Chicago, and reports that each year brings an increased sale of this specialty. 

THE MICA INSULATOR COMPANY, New York and Chicago, reports 
a gratifying demand for its ‘‘Micanite’’ segments for electric light and power 
generators. Some héavy orders are being executed at the factory in Schenec- 
tady, N. Y. Many of the large generators now under construction have 
‘“Micanite”’ for their commutator insulation. The heavy increase in the com- 
pany’s business during the last months is said to be largely due to the im- 
proved process of manufacturing these segments. The company offers to send 
free of expense to any machinery builder or electrical repair concern a set for 
anyone of the smaller machines. Those interested in the economical insulation 
of electrical machinery will do well to write the company at its office, either 
in New York or Chicago. 


RE Ege “ 
Business Wotice. 
THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 9-15 Murray Street, New York City. 
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606,199. INSTRUMENT FOR CALKING SHIPS; W. P. Freeman, of New 
York, N. Y. App. filed June 22, 1897. In combination, the double-field 
magnet and two armatures mounted on a shaft, which is supported be- 
tween the armatures at the central and neutral point of the field magnets, 
and a tool actuated by the said shaft and supported upon the field magnets. 


606,208. TRANSFORMER BOX AND HANGER; L. 
Ill. App. filed Nov. 22, 1897. In a transformer hanger the combination of 
a main body tapering toward the upper end, a tapering rim forming part 
of said hanger, located in a parallel plane to the main body, and holes or 
recesses in said main’ body for retaining screws, bolts or other devices for 
fastening, as and for the purpose described. 

606,279. ELECTRO-MECHANICAL MUSICAL INSTRUMENT; G. H. 
Davis, of New York, N. Y. App. filed May 1, 1896. In an electro-mechanical 
musical instrument, the combination with electrically operated playing 
mechanism of a base plate carrying a series of insulated contact points, a 
music roll holder drawer sliding upon said base plate, and carrying a contact 
roller or bar arrangement to contact with all of said contact points when the 
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A. Rosenbaum, 177 Times Building, New York.] 


Gutmann, of Peoria, 
£ 


means for holding said drawer closed, and means for 
automatically opening said drawer when the latter is released. 

606,329. PRINTING TELEGRAPH; B. A. Brooks, of- Brooklyn, N. Y. App. 
filed Jan. 20, 1894. In a printing telegraph, a combined transmitter and dis- 
tributer, comprising a continuously revolving shaft, a set of key levers, a 
circuit changer or changers and mechanism between the levers and shaft 
whereby the depression of any key changes the circuit to send an impulse 
over the line after a predetermined time corresponding to the key. 

606,342. APPARATUS FOR WELDING, BRAZING AND SOLDERING BY 
ELECTRICITY; A. Hirsch, of Berlin, Germany. App. filed Dec. 21, 1897. 
In a hand-tool for electric welding and analogous operations, the combina- 
tion of a handle, a stem supported thereby, a plurality of electrode carriers 
pivoted to the stem, electrodes carried by the carriers and inclined toward 
each other at an angle, and manually operated means for swinging an elec- 
trode carrier so as to bring the electrodes into such position as to strike 
the arc. 

606,356. ELECTRICAL SIGN; M. Norden, of New York, N. Y. App. filed 
April 12, 1897. In an automatic mechanism for electric signs, a shaft and 
heads, means for revolving such shaft and heads, removing letter bars and 
contact pins carried by such heads and a circular range of bars and contact 
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springs carried by the same and circuit connections, a segment bar upon 
one of the heads and a contact brush and circuit connections. 


606,369. CURRENT INDICATOR; Thomas W. Varley, of New York, N. Y. 


App. filed July 2, 1897. In combination with the astatic needles and an 
indicating arm extending out from one of the needles, of an arch connec- 
tion between the needles and beneath the arm, a counterweight at the 
opposite side of the pivot to the arm and a support for the pivot that allows 
the astatic needles to be applied above and below a stationary connector. 


606,405. ALARM SYSTEM; C. Coleman, of Chicago, Ill. App. filed Sept. 


3, 1897. The combination with a vault or other inclosure to be protected, of 
a Hertzian wave transmitter thereat, and alarm system for actuating said 
transmitter by an attempt to enter the vault, a Hertzian wave receiver at 
the alarm station and a signal device actuated by said receiver. 


606,407. DYNAMO-ELECTRIC MACHINE; R. S. Dobbie, of Jersey City, 


N. J. App. filed June 6, 1892. A multipolar dynamo-electric machine or 
electric motor provided with means for causing it to produce a bipolar or 
multipolar effect in accordance with the work it is called upon to perform. 


606,449. TELEGRAPH INSTRUMENT; James L. Cutter, of Cincinnati, Ohio. 


App. filed Oct. 18, 1897. In a telegraph instrument or the like, a magnet 
comprising a core, a coil wound thereon and a soft-iron bar connected at 
its central part to one end of the core and having its end bent to form arms 
1897. A circuit closer, consisting of an escutcheon provided on its inner 
face with a chamber and cross bar, forming a contact point, a push button 
extending through the escutcheon and having its inner end broadened or 
formed into a disc, the wire forming the other electrode being coiled around 
and upon said disc. 


606,450. RAILWAY SIGNALING SYSTEM; Chas. H. Davis, of New York, 


N. Y. App. filed Dec. 29, 1897. In a railroad signal system, a railway line, 
a single series of signaling devices in proximity thereto, each device being 
constructed to exhibit a danger signal and a safety signal and interlocking 
mechanism connecting said devices, the said devices and interlocking 
mechanism being constructed and arranged so that each device successfully, 
from one end of the line to the other, may be set to exhibit a safety signal 
ahead of a train provided the two or more immediately succeding devices in 
rear of said train are previously set to exhibit “danger.” 





No. 606,199.—INSTRUMENT FOR CALKING SHIPS. 


606,526. SECONDARY VOLTAIC BATTERY; L. Epstein, of London, Eng- 


land. App. filed Dec. 28, 1895. In a secondary voltaic cell having negative 
plates in which lead oxide is the active material, and positive plates coated 
with amalgam of mercury and zinc, troughs in which said positive plates 
rest and in which the mercury is placed, and castings for the negative plates 
formed of porous non-conducting material enclosed between walls which 
surround the lower part of the plate, said walls having perforatiops except 
in their lower portions. 


606,560. REGULATION OF ROTARY TRANSFORMER DIRECT CUR- 


RENT E. M. F.; B. G. Lamme, of Pittsburg, Pa. App. filed Feb. 10, 1898. 
In a system of electrical distribution, the combination with a stationary 
transformer, having means for varying the E. M. F. supplied by its sec- 
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ondary, of a rotary transformer receiving current from said transformer 
secondary, one or more choke-coils, means for connecting the same in said 
extending along opposite sides of the coil with their extremities adjacent 
to the free end of the core, in combination with an armature lever located 
in the field of the magnet pivoted on one of the arms and extending in line 
with the free ends of the arm and core. 


606,562. PUSH BUTTON; F. J. List, of Chelsea, Mass. App. filed Nov. 5, 


secondary circuit for varying the field magnet excitation of the rotary trans- 
former, whereby a wide variation of potential at the direct-current terminals 
may be secured. 
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No. 606,407.—DyNAMo ELectric MACHINE. 


606,589. SYSTEM OF ELECTRICAL DISTRIBUTION; C. F. Scott and 


B. G. Lamme, of Pittsburg, Pa. App. filed Jan. 28, 1897. A system of elec- 
trical distribution comprising an alternating current supply circuit, one or 
more direct-current motors, a rotary transformer taking alternating current 
from said supply circuit and supplying direct current to said motor or 
motors, and means for varying the alternating current electromagnetive 
force supplied to the rotary transformer, and thereby varying the direct-cur- 
rent E. M. F. and consequently the speed of the motors. 


606,605. ELECTRIC MOTOR; J. G. Truman, of Lemon City, Fla. App. filed 


Jan. 10, 1894. In a motor the combination with a movable armature of a 
series of connecting bars or plates attached thereto and electromagnets with 


which the plates are also connected. 


606,620. SYSTEM FOR ELECTRICAL COMMUNICATION; A. T. Brown, 


of Syracuse, New York. App. filed April 9, 1896. A party line system com- 
prising a metallic circuit, two or more stations, each having responsive de- 
vices in the metallic circuit, one or more stations having a ground-tap and 
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No. 606,630.—ALTERNATING CURRENT Motor METER. 


a responsive device therein, a source of electrical energy with an optional 
ground-tap placeable in the metallic circuit between the ground-tap, having 
a rsponsive device therein and either station in the metallic circuit adjacent 
thereto, and telephonic devices at each station placeable in the metallic 


circuit. 


606,630. ALTERNATING-CURRENT MOTOR-METER; J. A. Mollinger and 


K. Kurda, of Nuremberg, Germany. App. filed Dec. 27, 1897. An alternat- 
ing current motor-meter having a shunt field, consisting of two inductive 
resistance coils placed in series with the coil of a choking device, the core 
or cores of the shunt-field magnet being constructed of thick sheet iron, 
cast-plate iron, steel-plate or solid iron, and the cores of the choking device 
of thin sub-divided well isolated sheet-iron. 





